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REPORT. 


To  the  Honorable  the  Legislature  of  the  State  of  New  York: 

I  have  the  honor  to  present  herewith  my  first  annual  report  aa 
State  Engineer  and  Surveyor  of  ISlew  York. 

The  Constitution  of  the  State,  the  Revised  Statutes  and  the 
laws  that  are  passed  at  the  several  sessions  of  the  Legislature  place 
upon  the  State  Engineer  and  Surveyor  certain  duties  in  conneo- 
tion  with  some  of  the  public  works  of  the  state  and  this  report 
shows  in  detail  how  'he  has  carried  out  these  duties  during  the 
past  year. 

In  general  the  duties  of  the  State  Engineer  and  Surveyor  may 
be  described  as  consisting  of  the  engineering  operations  required 
in  the  making  of  surveys  and  preliminary  investigations  and  in 
the  designing  of  certain  State  public  works  and  the  supervising 
of  their  construction  and  maintenance.  The  most  important  of 
these  works  is  the  enlargement  of  the  State  canals,  authorized  by 
the  people  of  the  state  in  referenda  submitted  for  their  approval. 
Ever  since  the  creation  of  this  office,  the  building,  repair  and 
improvement  of  the  canal  system  have  been  first  among  the  duties 
of  the  State  Engineer  and  Surveyor,  except  for  a  few  recent  years, 
when  the  improvement  of  State  highways  demanded  an  equal 
share  of  his  attention. 

For  nearly  eleven  years  the  work  of  highway  improvement  was 
entrusted  to  this  Department.  To  the  careful  study  and  earnest 
efforts  of  some  of  my  predecessors  is  due  the  credit  of  developing 
this  enterprise  from  its  first  stages  to  a  high  degree  of  efficiency 
and  popularity  throughout  the  state.  Inasmuch  as  this  work  was 
under  the  supervision  of  this  Department  for  four  and  a  half 
months  of  the  fiscal  year  covered  by  this  report,  an  accoimt  of 
what  was  accomplished  during  that  time  will  be  included  herein, 
although  the  work  passed  from  my  hands  in  the  second  month  of 
my  administration. 

The  State  Engineer  and  Surveyor  is  a  member  of  several 
constitutional  and  permanent  statutory  boards,  which  not  only 
require  his  participation   in  their  general   work  as  boards,  but 
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also,  by  reason  of  the  nature  of  his  office,  refer  to  him  many 
subjects  for  his  special  investigation  and  report.  These  boards 
and  their  duties  are  as  follows : 

The  Canal  Board. —  Controlling  the  construction  and  mainte- 
nance of  canals. 

The  Board  of  Commissioners  of  the  Land  Office. —  Controlling 
the  sale  and  purchase  of  State  lands,  and  the  granting  of  lands 
under  water. 

The  Board  of  State  Canvassers. —  Canvassing  the  returns  of 
elections. 

The  Board  of  Equalization  of  Assessment. —  Equalizing  the 
assessment  of  State  taxes  among  the  several  counties. 

From  time  to  time  the  L^slature  creates  commissions  for 
some  particular  work  of  a  somewhat  temporary  character  and  of 
these  the  State  Engineer  and  Surveyor  is  sometimes  a  member* 
The  L^slature  of  1909  created  a  body  of  this  nature  —  the 
Oanal  Terminal  Commission  —  of  which  the  State  Engineer  and 
Surveyor  is  chairman. 

In  addition  to  the  duties  which  devolve  upon  him  by  reason  of 
his  relation  to  the  state  waterways  or  of  his  membership  of  these 
various  boards  and  commissions,  the  State  Engineer  and  Surveyor 
is  charged  with  many  other  tasks,  among  which  may  be  enumer- 
ated the  following:  He  is  called  upon  to  make  maps  for  the  use 
of  the  Attorney-General  in  the  defense  of  suits  before  the  Court 
of  Claims ;  he  is  entrusted  with  the  sale  of  lands  at  public  auction, 
authorized  by  the  Land  Board ;  he  is  required  to  examine  and  pass 
upon  bridge  plans  presented  by  electric  or  steam  railways  or 
others  for  use  in  crossing  the  canals;  he  is  often  directed  by  the 
Legislature  to  survey  and  monument  boundary  lines  between 
counties  of  the  state  or  between  New  York  and  adjacent  states  or 
Canada;  he  is  authorized  at  stated  intervals  to  report  upon  the 
condition  of  the  state  boundarv  line  monuments:  he  is  often 
requested  to  make  surveys  by  the  various  State  boards,  commis- 
sions or  departments  not  having  engineering  corps  of  their  own ; 
he  is  charged  with  directing  the  Geological  Survey  of  the  state 
in  co(>peration  with  the  United  States  Government,  including  the 
topographic  surveys  and  the  gaging  of  flow  of  streams ;  he  is  often 
asked  to  furnish  estimates  and  reports  on  proposed  legislation,  and 
to  perform  other  allied  duties  for  the  Legislature. 
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CANAL  mai:n'tenance. 

During  the  past  year  the  maiutenance  of  the  present  canal 
system  has  been  continued  under  the  provisions  of  the  general 
and  special  acts  of  the  Legislature,  the  design  and  construction 
of  the  various  works  specified  by  these  acts  having  been  carried 
on  under  the  direction  of  the  State  Engineer.  Under  special  acts 
two  lift  bridges  have  been  constructed  and  plans  have  been  made 
for  two  more. 

As  in  the  past,  the  specifications  have  been  modified  wherever 
necessary  in  order  to  keep  abreast  of  the  times  and  in  accord 
with  the  latest  and  most  improved  methods  employed  by  engineers 
in  the  design  and  construction  of  similar  works.  The  preparation 
of  these  standard  specifications  has  received  continued  attention. 

The  State  canals  are  in  excellent  condition  and  the  Superintend- 
ent of  Public  Works  is  deserving  of  great  credit  for  the  manner 
in  which  they  have  been  maintained.  The  towing-paths  in  par- 
ticular have  been  resurfaced  in  several  localities,  drainage  has 
been  provided  for  and  they  are  in  general  in  much  better  condition 
than  they  have  been  for  some  years.  During  the  past  year  there 
have  been  very  few  breaks.  They  have  been  of  a  minor  character 
and  repairs  have  been  prompt  and  efficient. 

One  of  the  recognized  features  of  modern  and  improved  con- 
struction is  the  constantly  increasing  use  of  Portland  cement  con- 
crete as  a  substitute  for  the  more  expensive  cut-stone  masonry, 
which  was  formely  used.  Concrete  is  now  generally  specified  for 
masonry  structures  and  the  requirements  and  the  tests  of  Portland 
cement  have  been  advanced  and  modified  to  accord  with  the  great 
improvement  made  in  recent  years  by  American  manufacturers, 
with  the  reenlt  that  none  but  the  best  qualities  of  cement  are  used 
on  State  work.  The  best  laboratories  in  this  and  other  states  have 
been  visited,  and  their  methods  considered  and  adopted  where  it 
was  thought  desirable,  so  that  the  State  now  possesses  one  of  the 
beet  laboratories  in  the  country. 

BAEGE  CANAL. 

That  the  building  of  the  Barge  canal  has  made  rapid  strides 

during  the  past  year,  must  be  evident  to  all  who  have  watched  its 

progress.     In  this  short  time  almost  as  much  construction  work 

has  been  accomplished  as  during  the  whole  period  up  to  a  year 
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ago,  while  the  plans  completed  equal  80  per  cent  of  the  amount 
of  similar  work  done  in  any  previous  two  years,  considering  both 
mileage  and  size  of  estimates. 

Status  of  Work. 

At  the  end  of  1909  there  are  314.2  miles  of  canal  under  con- 
tract at  prices  aggregating  $54,138,329.  Additional  plans  for 
67.7  miles  are  completed,  while  the  plans  for  9  miles  more 
are  over  75  per  cent  finished'  and  the  plans  for  the  remaining  20.5 
milee  are  well  under  way.  With  some  22  miles  of  additional 
lake  navigation,  not  included  in  this  enumeration,  a  total  of  about 
433  miles  is  reached,  which  is  the  whole  length  of  the  Erie, 
Oswego  and  Champlain  branches  of  the  Barge  canal  system, 
exclusive  of  the  Niagara  river,  which  is  being  improved  by  the 
Federal  Government,  and  the  Hudson  river  below  Waterford, 
which  it  is  anticipated  the  Government  will  imdertake.  Thus  it 
will  be  seen  that  76  per  cent  of  the  total  length  is  under  contract, 
and  it  is  expected  that  the  whole  of  it  will  be  let  by  April  1,  1910, 
with  the  exception  of  some  minor  structures  and  operating 
machinery  which  it  would  not  be  advisable  to  put  in  place  at  this 
time,  on  account  of  expense  of  maintenance. 

Fifteen  of  the  fifty-three  new  looks  are  now  completed,  with 
the  exception  of  gates  and  operating  machinery,  and  in  some  of  the 
structures  these  are  now  being  installed.  By  a  year  from  next 
spring  the  eight  movable  dams  in  the  Mohawk  river  will  be  in 
operation  and  will  be  used  to  aid  in  the  dred<2:ing  of  the  channel, 
by  retaining  wat-er  for  the  floating  of  dredging  machinery.  The 
large  fixed  dam  across  the  Mohawk  river  near  Crescent  will  be 
finished  during  next  summer,  as  will  also  the  concrete  dam  im- 
pounding the  waters  of  the  upper  Mohawk  at  Delta  in  a  reservoir 
having  a  flooded  area  of  2,800  acres. 

Record  op  1909. 

With  considerable  satisfaction  I  can  call  your  attention  to  the 
accomplishment  of  1909.  At  its  clo.>e  the  total  value  of  all  con- 
struction work  equals  $16,201,325.  As  the  record  to  the  end  of 
1008  was  $8,701,323,  it  appears  that  nearly  half  of  all  the  work 
done  thus  far  has  been  performed  during  the  past  year.  It  should 
be  noticed,  also,  that  several  contracts  were  let  so  late  in  the  year 
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that  they  have  contributed  but  little  to  the  record,  complete  plants 
not  having  yet  been  installed. 

When  compared  by  years,  the  excellence  of  this  year's  record  is 
manifest.  At  the  end  of  1905,  $330,120  had  been  expended;  by 
the  close  of  1906  the  total  was  $1,042,926,  while  the  sum  had 
reached  $3,257,461  and  $8,701,323  at  the  ends  of  1907  and  1908, 
respectively. 

Of  the  314  miles  of  canal  under  contract  120  miles,  or  38  per 
cent,  have  been  awarded  during  1909.  If  the  money  value  of 
these  contracts  is  considered,  the  ratio  is  about  the  same.  The 
total  of  contracts  let  during  the  year  amounts  to  nearly  nineteen 
million  dollars,  or  more  than  one-third  of  the  whole  under  contract. 

Whole  Canal  Within  Appropriation. 

It  is  a  pleasure  to  state  that  the  work  of  construction  is  being 
done  within  the  original  estimates.  This  is  determined  by  com- 
paring the  contract  prices  with  the  estimate  made  in  1903,  upon 
which  the  appropriation  was  based.  With  three-quarters  of  the 
work  under  contract,  it  seems  assured  that  all  the  construction  con- 
templated by  the  Barge  Canal  Act  will  be  entirely  completed 
within  the  original  appropriation. 

The  1903  estimate  for  construction  on  the  portions  of  the  canal 
now  under  contract  amounted  to  $56,791,537,  while  the  contract 
price  for  this  work,  as  revised  by  alterations  to  date,  is  $54,138,- 
329.     This  is  a  saving  of  $2,653,208. 

However,  the  Legislature  should  steadfastly  resist  any  and  all 
attempts  to  saddle  upon  the  undertaking  work  of  whatever  char- 
acter not  included  in  the  original  law.  To  meet  possible  con- 
tingencies and  claims  for  damages,  which  are  still  somewhat  prob- 
lematical, the  whole  appropriation  should  remain  intact.  While 
it  would  be  folly  or  worse  to  meddle  with  this  fund,  it  will  be 
to  the  everlasting  credit  of  the  State  to  complete  so  vast  an  enter- 
prise in  a  reasonable  time  and  within  the  original  appropriation. 

PoRTioxs   Under  Contract. 

The  314  miles  of  canal  under  contract  cover  the  following 
stretches  of  work: 

Erie  canal. —  Waterford  to  near  Lyons;  Irondequoit  creek; 
Kings  Bend  to  Genesee  river ;  Rochester  to  Monroe-Orleans  coimty 
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line;  Eagle  Harbor  to  Btal's  bridge;  Medina  to  Lockport,  and 
Lockport  to  Ellieott  creek. 

Champlaiu  canal. —  Waterford  to  Stillwater  and  Xorthumber- 
land  to  Whitehall. 

Oswego  canal. —  Phauiix;  Fulton;  Oswego. 

Water-supply. —  Delta  reservoir. 

It  will  therefore  be  noted  that  the  Erie  branch  of  the  canal  is 
all  under  contract  in  continuous  sections  between  the  Hudson 
river  and  the  city  of  Lyons  and  that  there  are  only  a  few  sections 
not  under  contract  between  Lyons  and  the  Niagara  river.  Also 
that  the  Champlain  branch  is  all  under  contract  with  the  excep- 
tion of  the  fifteen  miles  Iving:  botwei'U  Stillwater  and  Xorth- 
umberland.  Plans  and  estimate  of  cost  for  this  scxjtion  have  been 
prepared  and  approved  by  the  Advisory  Board  of  Consulting  En- 
gineers and  will  be  advertised  for  bids  during  the  month  of 
January.  Plans  for  the  construction  of  the  remaining  great 
storage  reservoir  —  that  at  Hinckley  —  have  been  approved  by  the 
Advisorv  Board  and  the  Canal  Board  and  this  contract  should  be 
let  early  in  February. 

Hudson  River,  Troy  to  Waterford. 

It  is  imperative  that  no  time  be  lost  in  doing  everything  pos- 
sible to  hasten  the  procuring  of  a  Government  appropriation  for 
canaliiiing  the  Hudson  river  between  Troy  and  the  Barge  canal 
terminus  at  Waterford. 

It  will  be  recalled  that  agitation  for  this  purpose  has  been 
going  on  for  several  years.  First  in  1905,  just  before  the  com- 
mencement of  actual  Barge  canal  construction,  the  Governor,  in 
his  annual  message,  urged  upon  the  Legislature  the  necessity  of 
pressing  Xew  York's  claims  for  larger  Federal  appropriations. 
Twice  since  that  time  my  predeces.<ors  have  formally  apjx^aled  to 
Congress  to  have  the  Government  extend  its  operations  in  the 
Hudson  northward  from  Trov  to  meet  the  State's  canal  enlarge- 
ments.  It  seems  now  that  Government  officials  are  disposed  to 
grant  the  desired  aid,  but,  unless  there  is  haste,  it  will  come  so 
late  as  to  prevent  the  opening  of  the  Barge  canal  upon  its  com- 
pletion, or  at  least  the  completion  of  the  Champlain  branch  of  the 
canal. 
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For  several  years  there  has  been  spreading  throughout  the  land 
a  sentiment  in  favor  of  improving  our  waterways.  This  movement 
has  already  assumed  large  proportions,  as  evidenced  by  the  well- 
attended  and  enthusiastic  conventions  of  both  national  and  state 
waterway  associations,  that  have  so  focussed  public  attention  upon 
the  subject  as  to  betoken  speedy  action  toward  the  accomplishment 
of  this  end.  Doubtless  this  general  awakening  will  help  New 
York  to  secure  the  aid  we  are  seeking.  In  the  past  this  State  has 
received  much  less  than  its  just  proportion  of  Federal  appropria- 
tions. If  our  delegates  to  these  national  conventions  are  active 
and  our  members  of  Congress,  our  Legislature  and  our  State 
officers  are  insistent,  New  York's  claims  must  be  recognized  and 
our  object  attained. 

Early  in  1909  the  Superintendent  of  Public  Works  of  this  State 
was  instrumental  in  securing  a  Federal  appropriation  for  survey- 
ing the  Hiidson  with  a  view  to  making  plans  and  estimates  for 
a  suitable  Barge  canal  outlet.  About  a  month  ago  the  Chairman 
of  the  House  Rivers  and  Harbors  Committee  assured  a  body  of 
representatives  from  this  state  that  he  would  do  what  lay  in  his 
power  to  induce  the  Government  to  undertake  and  complete  work 
in  the  Hudson  between  Troy  and  Waterford  in  time  for  Barge 
canal  traffic,  but  he  also  stated  that  the  report  of  the  recent  survey 
had  not  been  received  and  that  no  action  could  be  taken  at  the 
present  session  of  Congress  unless  it  should  be  rendered  within 
a  short  time. 

It  is  imperative  that  everything  be  done  to  hasten  this  Govern- 
ment appropriation,  for  indications  now  point  to  the  early  com- 
pletion of  the  Champlain  canal.  It  is  all  under  contract,  except 
onB  section  of  fifteen  miles,  which  will  shortly  be  advertised ;  a 
considerable  portion  is  already  finished,  and  probably  the  whole 
of  the  Champlain  branch  will  be  ready  for  navigation  in  the  spring 
of  1913.  I  re(?ommend  that  the  Legislature  exert  its  influence 
to  secure  this  appropriation  and  be  insistent  in  its  demands  for 
speedy  action. 

Cayuga  and  S'eneca  Canal. 

At  the  recent  general  election  the  people  of  the  state  voted  to 
include  the  Cayuga  and  Seneca  canal  in  the  Barge  canal  system. 
The  first  official  action,  looking  toward  this  end,  was  taken  in 


14  Repobt  of  State  Exgixeer. 

1905,  when,  in  compliance  with  a  legislative  enactment  of  that 
year,  the  State  Engineer  made  a  survey  and  estimate  of  cost  of  a 
route  to  connect  Cayuga  lake  with  the  main  line  of  the  Barge  canal 
near  Fox  Ridge.  If  such  connection  were  to  be  made,  it  seemed 
best  at  that  time  to  change  the  alignment  of  a  portion  of  the  main 
canal  and  investigations  were  made  for  this  purpose.  Stibse- 
quently  these  studies  led  to  this  alteration  of  route  by  legislative 
enactment,  although  the  possible  future  extension  to  Cayuga  lake 
was  but  one  of  the  determining  factors. 

The  Legislature  of  1909  made  appropriation  for  a  survey  of 
this  canal  without  waiting  for  the  result  of  the  referendum. 
During  the  summer  and  fall  this  survey  has  been  in  progress  and 
a  re^wrt  of  the  work  accomplished  to  the  present  time  will  be 
appended  hereto.  For  the  earlier  starting  of  construction  work  it 
is  fortunate  that  this  survey  has  been  made,  since  the  data  thus 
obtained  will  now  be  available  to  aid  in  making  final  plans  and 
estimates. 

Canal  Terminal  Commission. 

After  recommendations  by  the  State  Engineer  and  the  Super- 
intendent of  Public  Works  for  two  years  and  also  considerable 
agitation  by  canal  advocat<s,  the  Legislature  of  1*.>()0  created  a 
canal  terminal  eoniniission,  coih-^istinjr  of  the  State  Engineer,  the 
Sujwrintendent  of  Public  Works,  the  (liairman  of  the  Advisory 
Board  of  Consulting  Engineers  and  the  Si)eeial  Examiner  and 
Apj)rais<T  of  Canal  Lands.  Their  task  was  to  inspect  the  canal 
harbors  connected  with  the  Barge  canal,  as  w^ell  as  harbors  where 
canal  freight  is  either  shippe<l  or  delivertKl,  and  to  rei)ort  to  the 
L^islature  their  findings,  together  wuth  an  estimate  of  the  struc- 
tures and  land  ne<*essary  for  pro])er  terminals,  their  cost  of  con- 
struction and  maintenance  and  the  revenues,  if  any,  to  be  derived. 

It  is  not  my  intent  to  forestall  the  report  of  this  commission, 
but  simply  to  state  that  its  members  appreciate  the  importance  of 
proper  terminals  as  a  necessary  part  of  the  Barge  canal  project, 
if  the  full  benefit  of  the  enlarged  channel  is  to  be  secured. 

Inspection   of   Stekl. 
The  inspection  of  the  quality  of  steel,  iron   and  other  metals 
used  on  the  canals  must,  with  unimportant  exceptions,  be  per- 
formed at  the  mills  where  the  material  is  rolled  or  at  the  foundries 
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where  it  is  cast.  The  inspection  of  the  shop  workmanship,  which 
includes  punching,  shearing,  riveting,  etc.,  and  all  machine  work, 
must  be  performed,  before  shipment,  at  the  shops  where  such 
work  is  done.  Because  the  work  of  rolling,  casting  and  fabricating 
is  unavoidably  done  in  scattered  mills  and  shops,  many  of  which 
are  without  the  borders  of  the  state,  it  is  necessary  to  have  such 
inspections  performed  by  one  of  the  many  bureaus  organized  ex- 
pressly for  the  purpose  of  making  these  inspections.  Slich  com- 
panies perform  inspection  for  many  clients  and  are  therefore  able 
economically  to  station  competent  representatives  in  each  of  the 
mills  or  districts  where  work  is  in  progress.  It  is  well  known  in 
engineering  circles  that  much  of  the  so-called  inspection  done  at 
low  prices  is  perfunctory  and  of  little  value,  and  is  necessarily  so 
from  economic  reasons.  The  specifications  for  this  class  of  work, 
as  drawn  by  the  State  Engineer  and  approved,  by  the  Advisory 
Board  of  Consulting  Engineers,  provide  for  construction  of  a 
high  standard  of  excellence  and  are  free  from  unreasonable  re- 
quirements that  will  unnecessarily  increase  the  cost  of  the  work. 
It  is  of  the  utmost  importance  for  the  safety  of  all  canal  struc- 
tures that  the  work  be  executed  throughout  in  full  conformity  with 
the  spirit  and  intent  of  the  specifications  and  to  this  end  it  is  also 
important  that  the  inspection  be  of  more  than  the  ordinary  ex- 
cellence, the  cost  of  such  inspection  being  necessarily  increased. 
Special  attention  has  therefore  been  given  this  subject  by  the  State 
Engineer  and  a  contract  made  with  a  responsible  inspecting  com- 
pany, covering  all  inspection  at  mills,  foundries  and  shops  during 
the  term  of  the  present  administration.  The  work  of  this  company 
receives  constant  attention  on  the  part  of  the  Bureau  of  Bridges 
and  is  proceeding  satisfactorily. 

Barge  Canal  Bulletin. 

I  have  continued  issuing  the  monthly  Barge  Caiial  Bulletin, 
which  apparently  fills  a  distinct  need.  It  not  only  furnishes  neces- 
sary information  to  the  engineers,  the  contractors  and  many  others 
more  or  less  directly  connected  with  the  canal's  construction,  but 
it  also  serves  very  generally  as  a  means  of  public  information  and 
education.  The  press  of  the  state  is  becoming  more  interested  in 
reprinting  excerpts  or  publishing  synopses  of  its  reports.     The 
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people  of  the  state  have  authorized  thie  undertaking  and  it  seems 
but  proper  that  they  should  be  regularly  told  of  its  progress. 

The  Bulletin  has  rendered  a  very  practical  service  in  keeping 
contractors  informed  of  the  work  to  be  let  and  of  prices  being  ten- 
dered, thus  helping  to  arouse  more  active  competition,  which, 
doubtless,  has  resulted  in  the  saving  of  many  dollars  for  the  State. 

A  Featubb  of  Lock  Consteuction. 

An  accident  last  Juno  at  the  lock  on  the  Sault  Sto.  Marie  canal, 
the  Canadian  canal  between  Lakes  Huron  and  Superior,  has  em- 
phasized the  wisdom  of  a  device  that  has  been  included  in  the  plans 
for  locks  on  the  Barge  canal. 

The  accident  was  caused  by  a  boat  outside  the  lock  crashing  into 
a  lower  gate,  causing  the  dislodgment  of  this  and  its  companion 
gate,  followed  by  the  carrying  away  of  the  two  upper  gates  by  the 
rushing  water  and  the  tearing  out  of  a  miter-sill  and  a  part  of  a 
miter-sill  wall.  Two  steamers  were  slightly  injured  and  another 
so  badly  that  it  sank.     The  damage  amounted  to  nearly  $50,000. 

In  planning  the  Barge  canal  locks  provision  has  been  made  for 
placing  a  buflFer-beam  at  each  end  of  every  lock.  This  consists 
of  a  heavy  structural  steel  beam,  which  is  enclosed  within  a  recess 
in  the  lock  wall,  when  not  in  use,  but  which  swings  on  a  pivot  at 
one  end,  while  the  other  end  may  be  thrown  across  the  lock  cham- 
ber and  rest  against  a  notch  in  the  opposite  wall.  The  mere 
presence  of  this  beam  is  a  distinct  advantage  on  the  side  of  safety, 
in  that  a  boat  will  have  to  stop  some  eighty  feet  from  the  gates  in 
order  to  give  room  for  swinging  the  buflFer  from  across  the  channel, 
while,  without  the  beam,  boats  might  proceed  to  within  a  few  feet 
of  the  gates  without  being  required  to  back  up  for  their  opening. 
On  the  other  hand,  in  case  of  misunderstood  signals,  a  boat  cannot 
hit  the  gates  until  the  buffer  has  been  destroyed,  by  which  time, 
if  the  boat  is  not  stopped,  its  velocity  will  be  so  reduced  that  the 
chance  of  seriously  injuring  the  gates  will  be  very  small.  The 
breaking  load  of  a  buffer-beam,  if  the  load  is  concentrated  at  the 
center,  is  350,000  pounds. 

A  report  by  a  member  of  this  Department,  of  a  personal  inspec- 
tion of  the  injured  Canadian  lock  shortly  after  the  accident  and 
while  repairs  were  in  progress,  will  be  appended  hereto. 
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S*PBciAx  Hydrauuc  Investigation. 

In  connection  with  the  work  of  the  bureau  of  hydraulics  one 
important  investigation  may  be  mentioned.  At  the  opening  of 
navigation  in  the  season  of  1909  a  series  of  special  observations 
was  taken  to  determine  the  rate  of  filling  of  the  long  level  of  the 
Erie  canal  between  Lockport  and  Rochester.  The  Barge  canal 
will  occupy  part  of  the  same  route  as  the  Erie  canal  between  these 
points,  and  in  connection  with  the  Barge  canal  the  question  of 
slope  of  water,  rate  of  advance  of  a  flood  wave  and  rate  at  which 
the  prism  can  be  refilled  after  being  emptied,  are  matters  of  some 
importance.  Although  these  questions  have  been  the  subjects  of 
investigation  by  canal  officials  at  various  times  through  a  long 
period  of  years,  yet  no  actual  experiments  had  ever  been  made  to 
determine  the  slope  or  rate  of  filling  this  unusually  long  canal 
level.  The  past  season  being  the  last  in  which  this  portion  of  the 
Erie  canal  would  remain  substantially  unchanged,  it  was  evident 
there  would  not  be  another  opportunity  for  obtaining  experimental 
data  of  this  character  until  the  Barge  canal  should  be  completed. 
Therefore  a  series  of  observations,  which  are  fairly  complete,  was 
obtained  during  the  period  of  refilling  the  canal  in  the  spring 
of  1909, 

Maintenance. 

Such  portions  of  the  completed  Barge  canal  or  its  structures 
as  are  identical  in  location  with  the  existing  canals  will  naturally 
be  cared  for  by  the  Superintendent  of  Public  Works  in  his  gen- 
eral work  of  maintenance,  but  for  maintaining  finished  sections  on 
new  locations  no  fund  is  now  available.  Instances  of  a  few  needed 
repairs  have  occurred  on  the  completed  channel  near  Fox  Ridge, 
and  others  may  occur  at  various  places.  These  expenses  cannot 
properly  be  considered  as  construction  charges,  and  accordingly 
an  appropriation  should  be  made,  in  order  that  the  work  may  not 
suffer  for  lack  of  a  few  repairs  and  so  result  in  a  larger  expense 
in  the  future. 

Chabting  of  Canalized  Rivers  and  Lakes. 

A  work  that  should  receive  the  attention  of  the  Legislature  at 
this  time  is  the  proper  charting  of  the  rivers  and  lakes  that  are 
to  be  canalized  in  constructing  the  Barge  canal.     The  United 
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States  Government  does  similar  work  on  the  waters  it  improves 
and  it  will  be  found  an  absolute  necessity  under  new  conditions  in 
this  state  also. 

The  Barge  canal  law  contains  no  authorization  for  charting, 
although  much  data  collected  in  the  course  of  construction  will 
be  available  for  such  work,  making  the  cost  proportionately  less. 
The  Legislature,  therefore,  must  make  suitable  provision  for  this 
purpose  and  also  for  the  printing  and  sale  of  the  completed  charts. 
For  advantageously  carrying  on  the  work  of  construction,  at  cer- 
tain places  canal  traffic  will  have  to  be  turned  into  the  new  river 
channels  before  the  whole  is  completed.  Accordingly  this  work 
of  charting  cannot  longer  be  delayed  without  menace  to  successful 
navigation. 

Wateb-Power  Development. 

Under  the  law  the  State  is  prohibited  from  disposing  of  any 
water-power  created  by  Barge  canal  construction.  While  the  in- 
tent of  the  law  is  good,  there  are  times  when  it  results  in  positive 
loss  to  the  State.  If  it  were  possible  to  exchange  new  for  old 
power  clcvolopmtnt  in  places  where  existing  power  is  destroyed 
and  new  power  developed  on  the  same  site,  or  to  offset  damages 
by  grants  of  power  in  some  form,  numerous  transactions  of  ad- 
vautag'e  to  the  State  might  be  effected.  Also  at  two  sites,  Vischer's 
Ferry  and  Crescent,  there  W'ill  soon  be  power  possibilities  from 
surplus  waters  amounting  to  six  thousand  horse-power  at  each 
place  that  will  go  to  waste  for  several  years,  if  none  of  the  power 
can  ba  disposed  of  until  the  whole  canal  is  completed.  The  same 
condition  will  exist  at  several  other  points  where  smaller  powers 
have  been  or  will  be  developed. 

Accordingly  it  seems  wise  that  the  Legislature  should  give  the 
Canal  Board,  or  other  responsible  body,  discretionary  powers  in 
such  matters,  authorizing  them  to  lease  water-power  on  such  terms, 
carefully  safeguarding  the  navigation  interests  of  the  State, 
as  may  be  prescribed  by  the  Legislature.  Possibly  a  lease  for 
twenty-five  years,  with  the  privilege  of  renewal  for  fifteen  years, 
would  be  equitable  to  both  lessee  and  State. 

Eecommkxdatioxs. 
I  desire  to  gather  together  and  reiterate  such  recommendations 
as  I  have  made  relative  to  the  Barge  canal,  and  to  add  one  other. 
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I  recommend  that  your  honorable  body  coi3perate  in  an  earnest 
attempt  to  secure  Government  aid  for  canalizing  the  Hudson 
river  below  the  canal  terminus  at  Waterford  and  that  an  effort 
be  made  to  secure  such  assistance  quickly. 

I  also  recommend  an  appropriation  for  maintaining  such  com- 
pleted portions  of  the  Barge  canal  as  will  not  come  under  the 
supervision  of  the  Superintendent  of  Public  Works  for  making 
repairs  till  the  whole  canal  is  completed. 

I  further  recommend  that  an  appropriation  be  made  now  avail- 
able to  commence  the  work  of  charting  the  streams  and  lakes 
utilized  for  the  Barge  canal. 

I  repeat  that  it  seems  wise  that  the  Canal  Board,  or  other  re- 
sponsible body,  be  empowered  to  deal  with  matters  pertaining  to 
the  lease  or  exchange  of  water-power  development.  This  subject 
should  receive  your  careful  attention. 

In  building  the  Barge  canal  certain  elevated  areas,  called  spoil 
banks,  are  created  by  depositing  the  material  from  excavation. 
Where  these  occur  near  cities  or  villages  it  seems  that  a  very 
desirable  use  can  be  made  of  them  by  allowing  the  municipalities 
to  convert  them  into  parks.  In  the  vicinities  of  Amsterdam, 
S'chenectadv  and  other  smaller  towns  there  will  be  such  areas, 
which,  doubtless,  would  be  of  great  value  to  the  localities  for  park 
locations.  These  parcels  of  land  should  be  granted  to  the  adjoin- 
ing municipalities  for  development  as  parks  only,  upon  payment 
of  the  cost  to  the  State  of  acquiring  them,  and  the  State  should 
reserve  simply  the  right  to  reenter  for  canal  purposes.  I  com- 
mend this  as  a  subject  worthy  of  your  consideration. 

HIGHWAY  IMPROVEMENT. 

From  the  inception  of  systematic,  State-aided  highway  improve- 
ment in  1898  to  the  boginning  of  1909  this  branch  of  public  works 
was  in  charge  of  the  State  Engineer's  Department,  but  at  the  be- 
ginning of  my  administration  it  was  turned  over  to  the  Highway 
Commission  created  by  a  legislative  act  of  1908.  It  was  antici- 
pated that  the  transfer  could  be  made  by  the  middle  of  January, 
but  complications  arose  to  delay  the  appointment  of  the  last  mem- 
ber of  the  Commission  and  it  was  necessarv  for  me  to  maintain 
the  organization  and  carry  on  the  work  till  February  17,  when 
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the  change  was  made.  Handicapped  by  uncertainties  and  em- 
barrasscnl  by  inability  to  formulate  policies  and  secure  most  effi- 
cient results,  I  was  forced  to  be  content  with  little  beside  routine 
duties,  preserving  the  department  in  as  good  shape  as  possible  for 
turning  over  to  my  successors  in  the  work. 

For  the  purpose  of  making  the  records  complete,  reports  of 
highway  improvement  between  September  30,  1908,  and  February 
17,  1909,  will  be  found  appended. 

TESTIXG  LABORATORY  FOR  STATE  WORKS. 

For  many  years  the  State  Engineer's  Department  has  included 
a  testing  laboratory  where  are  made  tests  of  all  hydraulic  cements 
used  for  State  work,  not  only  for  the  numerous  works  which  are 
under  the  direction  of  the  State  Engineer,  but  also  for  those  super- 
vised by  the  State  Architect,  in  the  many  buildings  which  he  con- 
structs. The  character  and  importance  of  the  work  being  done  on 
the  Barge  canal  has  also  necessitated  the  testing  of  sand  submitted 
for  use  in  the  large  concrete  structures.  The  testing  of  cement 
and  stone  for  State  highway  improvement  is  still  carried  on  in 
this  laboratory,  though  at  the  exjiK'iise  of  the  Highway  Department. 

The  methods  of  cement  testing  are  in  acord  with  the  latest  and 
best  practice  and  insure  the  use  of  none  but  the  best  cements  for 
State  work.  The  high  grade  of  requirements  has  been  maintained 
during  the  year,  thus  keeping  up  with  the  improved  methods  and 
product;*  of  American  manufacturers  of  Portland  cement. 

Cement  proposed  for  use  in  large  quantiti(^  on  the  Barge  canal 
is  now  generally  sampled  at  the  cement  mill  and  this  has  become  a 
very  important  branch  of  the  work  of  the  laboratory. 

The  detailed  account  of  the  year's  work  will  be  found  in  the 
appended  report  of  the  Resident  Engineer  in  charge  of  the 
laboratory. 

COURT  OF  CLAIMS  SURVEYS. 

For  years  it  has  been  the  practice  for  engine<Ts  of  this  Depart- 
nu-nt  to  make  surveys  and  present  evidence  on  behalf  of  the  State 
in  cases  that  come  before  the  Court  of  Claims  in  their  hearing  of 
claims  for  damages  alleged  to  have  been  caused  by  State  public 
works,  especially  the  canals  and  their  adjuncts.  This  evidence  is 
usually  a  largo  factor  in  the  case  and  has  saved  much  money  to 
the  State  in  disproving  unjust  and  excessive  damages. 
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This  Court  is  now  almost  exclusively  engaged  in  disposing  of 
Barge  canal  claims^  and  the  preparation  of  expert  evidence  for 
these  cases  devolves  upon  the  engineers  of  this  Department.  This 
includes  the  gathering  of  much  data  and  the  ability  of  these  en- 
gineers to  qualify  as  experts  in  their  respective  branches  of  the 
profession. 

Probably  the  most  important  questions  involved  in  much  of  this 
litigation  are  those  of  a  hydraulic  character,  and  for  a  full  under- 
standing of  these  the  records  which  the  State  Engineer's  Depart- 
ment has  been  accumulating  for  several  years  are  of  inestimable 
value. 

The  complete  photographic  record  of  lands  or  buildings  appro- 
priated, furnishes  other  valuable  evidence  before  the  Court. 
Since  the  banning  of  construction  on  the  Barge  canal,  the  official 
photographers  of  this  Department  have  had  the  making  of  these 
pictures  as  a  part  of  their  duties. 

Accounts  of  the  work  thus  done  will  be  found  in  the  appended 
reports  of  the  Division  Engineers. 

In  view  of  the  constantly  increasing  amount  of  work  required 
in  making  these  surveys  and  preparing  this  evidence,  I  recom- 
mend that  an  appropriation  of  $5,000  be  made  for  this  purpose 
for  the  coming  year. 

LAND  BUREAU. 

This  bureau  of  the  State  Engineer's  Department  has  charge  of 
the  sale  of  State  land  and  of  the  custody  and  care  of  ancient 
records.  The  ancient  records  of  this  Department,  as  well  as  the 
modem  ones,  are  of  great  value  for  reference,  and  it  has  been  the 
policy  through  fecent  years  to  add  to  them  whenever  this  can  bo 
done  without  cost  to  the  State. 

Through  the  insufficiency  of  former  appropriations  the  maps 
showing  lands  under  water  have  not  been  kept  up  to  date.  This 
should  be  done,  so  that  it  may  be  possible  to  ascertain  at  all  times 
just  what  has  been  granted. 

At  present  the  State  Engineer  i?  generally  obliged  to  accept  as 
accurate  the  maps  and  reports  of  engineers  in  private  practice, 
when  application  is  made  for  the  granting  of  lands,  since  no  fund 
is  at  his  disposal  to  verify  these  maps  or  make  new  ones. 
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Therefore,  I  recommend  that  an  appropriation  be  made  for 
both  the  keeping  of  these  maps  up  to  date  and  the  making  of 
surveys,  when  necessary. 

In  the  last  annual  report  of  this  Department  your  attention 
was  called  to  a  condition  that  has  existed  for  some  time  and  has 
caused  much  annoyance  to  some  of  my  predecessors.  The  State 
Engineer  is  intrusted  by  the  Commissioners  of  the  Land  OflBLce 
with  the  public  sale  by  auction  of  State  lands,  including  those 
acquired  for  unpaid  taxes.  At  these  sales  men  have  sometimes 
been  in  attendance,  seemingly  for  the  purpose  of  blackmail  only, 
who  have  extortt»d  money  from  the  former  owners  by  threatening 
to  run  up  the  bids,  or  have  compelled  them  to  pay  much  more 
than  the  unpaid  taxes  by  carrying  out  their  threats. 

It  was  recommended  in  the  last  report  that  this  objectionable 
practice  might  be  stopped  by  amending  the  statute  which  defines 
the  duties  of  the  Commissioners  of  the  Land  OflSce  (chapter  317, 
Laws  of  1894),  by  extending  the  privilege  of  redemption  up  to 
the  time  of  the  public  sale,  or  permitting  the  prior  owner  upon 
application  to  purchase  the  property  at  private  sale  for  an  amount 
which  should  cover  the  total  expense  to  the  State  for  such  prop- 
erty, including  unpaid  taxes,  interest  and  costs. 

Although  these  occurrences  have  been  absent  during  the  past 
year,  I  desire  to  state  that  under  the  present  law  the  State  En- 
gineer is  powerless  to  prevent  them,  and  the  condition  still  exists 
as  a  menace  to  the  equitable  carrying  out  of  the  intent  of  the  law. 
I  would  therefore  renew  the  recommendation  of  last  year,  that 
chapter  317,  Laws  of  1894,  be  suitably  amended. 

BUREAU  OF  BRIDGES.     • 

In  former  annual  reports  the  fact  of  the  establishment  by  legis- 
lative act  of  a  bureau  of  bridges  and  the  reasons  for  such  action, 
have  been  fully  stated.  Since  the  beginning  of  Barge  canal  work, 
this  bureau,  has  become  a  necessary  part  of  that  enterprise — in 
designing  not  only  the  bridges  but  also  the  lock-gates,  lock-valve«, 
needle-dams,  movable  dams  and  other  steel  construction. 

The  bridges  over  existing  canals  in  the  state  often  call  for 
expert  inspection  and  this  is  performed  by  the  bureau  of  bridges 
upon  request  from  the  Superintendent  of  Public  Works.  If  re- 
pairs are  necessary,  plans  also  are  furnished  by  the  bureau. 
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In  addition,  the  bureau  has  the  duty  of  examining  plans  sub- 
mitted by  electric  and  steam  railway  companies  for  new  bridges 
over  the  canals,  or  for  streDgth^iing  existing  bridges. 

The  appended  report  of  the  Chief  Bridge  Designer  will  give 
in  detail  the  work  of  the  bureau  for  the  year. 

STATE  BOUNDARY  LINES. 

The  total  length  of  the  State  boundary  lines  is  1,416  miles, 
comprised  as  follows:  Canadian  line,  431  miles;  Vermont  line, 
171  miles;  Massachusetts  line,  50^^  miles;  Connecticut  line  to 
Long  Island  sound,  81  miles;  along  the  ocean  around  Long  Island 
to  the  New  Jersey  shore,  246  miles;  New  Jersey  line,  92^  miles; 
Pennsylvania  line,  344  miles  to  the  beginning  of  the  Canadian 
line  in  the  middle  of  Lalce  Erie.  These  boundaries  are  fixed  by 
accepted  agreements  and  are  marked  by  natural  watercourses  or 
by  monuments. 

When  the  state  boundary  lines  were  last  examined  by  men 
assigned  for  the  purpose  by  this  Department,  it  appeared  that 
nearly  all  of  the  monuments  were  in  a  satisfactory  condition,  ex- 
cept those  along  the  Connecticut  line.  The  New  York-Connecti- 
cut division  line,  from  Long  Island  sound  to  the  southerly 
boundary  of  Massachusetts,  a  distance  of  about  80  miles,  was  in 
dispute  for  nearly  200  years,  or  until  1860.  Then  it  was  estab- 
lished by  a  commission,  on  which  the  State  of  New  York  was 
represented,  and  was  marked  by  a  hundred  marble  or  iron  monu- 
ments, but  their  condition  has  been  unsatisfactory  for  many  years. 
For  some  time  efforts  were  made  by  New  York  officials  to  induce 
the  Connecticut  authorities  to  cooperate  in  remonumenting  this 
line,  but  without  success  till  two  years  ago.  Then  the  \vork  of 
resurveying  and  remonumenting  this  line  was  begun,  but  the  ap- 
propriation was  insufficient  and  it  was  not  completed  the  first 
year.  In  response  to  my  request  for  $10,000  at  the  last  legislative 
session,  only  $6,000  was  granted,  and  the  work  is  still  imfinished. 
If  one  appropriation  is  large  enough  to  cover  the  whole  cost,  such 
surveys  can  be  made  more  cheaply  than  by  attempting  to  do  the 
work  in  sections.  The  sum  of  $6,000  is  needed  to  complete  this 
undertaking. 
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By  chapter  678  of  the  laws  of  1892,  the  State  Engineer  and 
Surveyor  is  directed  to  make  an  examination  every  three  years  of 
all  of  the  monuments  marking  the  boundary  lines  of  the  state, 
and  if  any  monuments  are  found  injured,  missing,  or  displaced, 
he  is  authorized  —  acting  in  conjunction  with  the  duly  recog- 
nized authorities  of  the  adjoining  State — to  replace  such  monu- 
ments. With  the  exception  of  the  Vermont  boimdary,  none  of 
thcvso  lines  have  been  examined  within  the  specified  three  years, 
and  for  most  of  the  lines  the  inspection  is  long  overdue-  Accord- 
ingly I  recommend  an  appropriation  of  $3,000  for  this  work,  in 
addition  to  the  amount  just  mentioned  for  the  completion  of  the 
Connecticut  boundary. 

CO-OPERATIVE  SURVEY  OF  STATE. 

Survey  of  New  York  SUte  in  Cooperation  with  the  United  States  Geological 

Survey. 

TorooRAPHic  Survey. 

During  tbe  last  dwade  and  a  half  New  York  State  and  the 
Federal  Government  have  ht'vn  cooperating  in  a  very  important 
work  of  surveying  and  mapping,  which  is  probably  but  slightly 
known  or  appreciated  by  the  general  public. 

F(ir  several  years  this  Department  urged  the  passage  of  an  act 
to  provide  for  the  cooperation  of  the  State  of  Xew  York  with  the 
United  States  Government  for  the  purpose  of  securing  an  ac- 
curate topographic  survey  and  map  of  the  State  of  New  Y'^ork. 
This  recommendation  was  finally  adopted  and  the  work  was  au- 
thorized by  law  in  1893.  The  agreement  between  the  United 
States  Geological  Survey  —  the  department  having  the  matter  in 
charge  for  the  Federal  Government  —  and  the  State  Engineer's 
Department,  acting  on  behalf  of  New  York  State,  is  that  each  shall 
pay  one-half  of  the  expense  of  the  surveys  and  that  the  Federal 
Government  shall  pay  all  of  the  expense  of  engraving  plates  and 
printing  the  maps  therefrom.  The  State's  share  of  the  cost  has 
been  provided  by  annual  appropriations  by  the  Legislature,  the 
United  States  Government  contributing  an  amount  equal  to  the 
appropriation  made  by  the  State. 

The  importance  of  this  work  may  be  seen  when  it  is  stated 
that  probably  the  cost  to  the  State  for  these  surveys  has  already 
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been  equaled  by  the  amount  the  maps  have  been  the  means  of 
saving.  And  in  this  saving,  State  departments  have  been  the 
chief  beneficiaries.  In  the  work  of  canal  enlargement  and  reser- 
voir construction,  in  the  improvement  of  State  highways,  in  the 
operations  of  forest  reservation,  in  the  investigation  for  a  State 
system  of  water-supply,  water-storage  and  power  development  and 
in  the  work  of  saoitation,  the  several  State  Departments  make 
constant  use  of  these  maps.  They  are  of  great  value  also  to  the 
people  of  the  State  in  the  building  of  railroads,  trolley  lines, 
municipal  water-supplies  and  sanitation  and  projects  for  power 
development. 

It  is  the  common  practice  for  engineers  planning  works  of  im- 
provement to  make  their  preliminary  studies  and  locations  on 
these  maps.  Thus  all  unfeasible  schemes  and  routes  are  dis- 
covered and  the  necessity  for  numerous  surveys  obviated  and  their 
cost  saved.  If  more  detail  is  required  than  the  maps  afford,  only 
the  most  favorable  locations  need  be  surveyed. 

For  the  purpose  of  mapping,  the  state  has  been  divided  into 
260  quadrangles,  each  shown  on  one  sheet.  The  sheets  are  about 
20  inches  by  16V^  inches  in  size,  and  in  this  state  the  maps  are 
generally  drawn  to  a  scale  of  about  one  inch  to  the  mile.  The 
topographic  features  include  cities,  villages  and  individual  houses 
in  country  districts,  roads,  trails,  railroads,  street  railroads,  tim- 
nels,  bridges,  ferries,  fords,  dams,  locks,  boundary  lines,  mines, 
quarries,  light-ships,  light-houses,  life-saving  stations,  streams, 
falls,  lakes  and  ponds,  canals,  aqueducts,  marshes,  levees,  cliffs, 
sand  dunes  and  contour  lines  and  figures  which  give  the  elevations 
of  all  territory  referred  to  sea-level.  Some  of  the  later  maps  show 
also  the  wooded  portions.  As  no  other  map  of  the  state  has  ever 
been  published  with  so  larg^  a  scale  nor  in  such  detail,  and  as 
the  total  cost  of  the  work  is  only  about  $13  per  square  mile,  it 
will  be  seen  that  the  State  is  securing  a  most  valuable  acquisition 
at  less  than  half  its  actual  and  extremely  low  cost,  the  expense  to 
the  State  thus  far  having  really  been  less  than  $6  per  square  mile. 
The  price  of  the  finished  maps  to  individuals  is  merely  nominal 
—  five  cents  apiece  in  lots  of  less  than  a  hundred  and  three  cents 
each  in  quantities  of  one  himdred  or  more.  Many  people  have 
availed  themselves  of  the  opportunity  and  have  purchased  these 
sheets  to  use  simply  as  reference  maps. 
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In  1905  the  State  Legislature  failed  to  appropriate  the  cus- 
tomary sum  of  $30,000  for  the  cooperative  survey  and  during  the 
year  the  Federal  Government  transferred  a  portion  of  its  avail- 
able funds  to  work  in  other  states.  Upon  the  resumption  of  ap- 
propriations by  the  State  in  1906,  it  was  found  that  only  about 
$10,000  remained  available  as  the  share  of  the  United  States  to 
continue  the  work. 

The  survey  in  this  state  is  nearing  completion.  It  is  estimated 
that  it  can  be  finished  in  three  years,  if  Xew  York  will  appro- 
priate $25,000  annually  for  these  years  and  if  the  United  States 
Government  will  meet  these  appropriations  with  a  like  amount. 
One  of  our  Federal  Senators  has  given  assurance  that  he  will 
urge  our  claims,  if  the  State  will  make  this  appropriation.  I 
therefore  recommend  that  the  Legislature  appropriate  $25,000  at 
the  coming  s(*ssion,  in  order  that  the  National  Government  may 
be  induced  to  furnish  a  similar  sum  and  hasten  the  work  in 
this  state.  Large  demands  for  these  surveys  are  iK'ing  made  upon 
the  Government  by  other  states  and  still  larger  demands  will  he 
made  in  the  future.  It  seems  unwise  for  the  Legislature  longer 
to  d(^fer  adcMjuate  provision  for  so  important  a  work.  Rather  it 
sliould  return  to  its  former  policy,  that  the  State  may  reap  the 
full  beneiit  of  completed  surveys  before  the  demands  of  other 
localities  bcxv»me  still  greater  on  the  United  States  Government 
and  ojwrations  here  are  yet  further  delayed. 

IlyDROGRAPHIC   SlTRVEY. 

Since  1900  there  has  existed  a  coi)perativc  agreconent  between 
Xew  York  State  and  the  United  States  Government  to  engage 
in  making  measurements  of  the  volume  of  streams  and  the  flow 
of  water  therein,  each  bearing  one-half  of  the  expense.  With 
the  exception  of  1905  this  work  has  be^n  carried  on  jointly.  In 
1905  the  State  faileil  to  make  the  usual  appropriation  and  the 
L'nited  States  Government  assumed  the  whole  expense,  but  dis- 
continued several  of  the  gaging  stations  which  had  been  main- 
tained chiefly  for  the  benefit  of  the  State.  In  that  vear  no  re- 
port  of  the  gagings  was  made  to  this  Department,  but  through  the 
courtesy  of  the  Director  of  the  United  States  Geological  Survey 
certain  portions  of  the  Government  report  were  reprinted,  so  as 
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to  preserve  the  continuity  of  the  State  reports  on  stream  gaging. 
In  1906  a  Bureau  of  Hydraulics  was  organized  in  connection 
with  the  Barge  canal  office.  It  had  been  the  original  intention  to 
cover  the  entire  state,  including  all  important  streams,  by  gaginga 
made  on  the  cooperative  basis.  The  necessity  for  extensive  and 
detailed  studies  on  certain  streams  along  the  line  of  the  Barge 
canal  made  it  desirable  that  a  portion  of  the  work  formerly  con- 
ducted on  the  cooperative  basis  should  be  taken  over  by  this  De- 
partment, the  cooperative  fund  being  insufficient  to  carry  on  this 
work  to  the  full  extent  necessary.  Accordingly  in  1906  all  the 
gaging  stations  formerly  maintained  on  the  cooperative  basis  in 
the  Hudson,  Mohawk,  Oneida,  Seneca  and  Oswego  river  basins 
were  transferred  to  the  Barge  canal  office  ,and  subsequently  have 
been  maintained  by  this  office.  This  leaves  the  entire  cooperative 
fund  available  for  work  on  outlying  streams.  There  are  at  present 
about  25  cooperative  gaging  stations  maintained.  Most  of  these 
stations  were  established  early  in  the  cooperative  work,  so  that 
the  records  are  alreadv  of  sufficient  duration  to  be  of  much  value 
and  their  value  is  increasing  as  their  length  increases. 

A  drought  of  unusual  severity  has  prevailed  over  the  entire 
state  during  the  summer  and  fall  seasons  of  1908  and  1909.  This 
condition  has  enabled  low-v/ater  flows  to  be  determined  with 
greater  certainty  than  heretofore.  The  i-eeords  of  gaging  of 
streams  over  the  entire  state  are  of  value  in  connection  with  the 
work  on  the  Barge  canal.  Gagings  made  away  from  the  immedi- 
ate line  of  the  canal  often  afford  available  data  by  comparison 
with  other  records.  In  addition,  experience  has  shown  that  this 
data  is  of  public  use  in  a  wide  varietv  of  wavs.  Attention  is 
being  called  to  the  possibility  of  extension  of  the  navigable  water- 
ways of  the  state.  Data  regarding  the  yield  of  the  streams  is 
fundamental  to  such  studies  and  provision  should  be  made  for  the 
continuation  of  all  of  the  stream  gaging  work  during  the  coming 
year. 

FURTHER  RECOMMENDATIONS. 
In   addition  to  the  matters  to  which,   under   their  res^-^ective 
headings,  I  have  already  called  your  attention,  as  needing  legis- 
lative action,  I  desire  to  bring  to  the  notice  of  your  honorable 
body  seven  important  subjects  that  deserve  suitable  legislation. 
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The  first  concerns  the  streams  of  New  York  dtate,  which,  be- 
cause of  actual  usage  from  early  times  or  by  legislative  act,  or 
both,  have  become  navigable  public  highways. 

It  is  doubtful  if  there  is  any  general  realization  of  the  number 
and  extent  of  these  streams  over  which  the  State  is  sovereign  and 
retains  control  for  navigation  purposes.  The  development  of  this 
extensive  system  has  been  gradual  and  has  been  carried  on  in 
piece-meal  fashion. 

The  navigable  streams  of  the  Hudson  river  basin  includes  not 
only  the  Hudson  river  itself,  but  a  number  of  its  important  tribu- 
taries, as,  for  example,  the  Schroon  river,  the  Mohawk  and  the 
Wallkill.  In  the  Delaware  river  basin,  the  east  and  west  branches 
of  the  Delaware  river  and  the  Beaverkill  are  public  highways; 
in  the  Susquehanna  river  basin,  the  Susquehanna,  Chenango, 
Chemung,  Canistco  and  Tioga  rivers  and  smaller  streams;  in  the 
Genesee  river  basin,  the  Genesee  river,  Black  creek,  Oatka  creek 
and  Canaseraga  creek.  So  also  in  the  Allegheny  river  basin  the 
principal  streams  are  public  highways,  as  is  also  the  case  of  the 
Black  river,  the  Oswegatchie  river,  portions  of  the  Grasse,  Rac- 
quet te,  St.  Ke^'is  and  Salmon  rivers,  the  Saranac  river,  Lake 
Champlain  and  Wood  cret^k.  So  also  is  the  entire  system  of  Cen- 
tral or  Finger  lakes,  with  their  outlets  and  most  of  their  tribu- 
taries. Numerous  other  rivers  and  streams  in  the  State,  which 
I  need  not  name,  will  also  be  found  to  be  included  in  this  list, 
making  a  grand  total  of  1,S00  miles. 

In  many  instances  more  or  less  public  money  has  been  expended 
at  one  time  or  another  to  improve  navigation,  but  as  a  rule,  except 
on  streams  forming  part  of  the  present  canal  system,  there  is  no 
State  official  or  department  having  general  or  official  charge  of 
these  nuuKTOus  waterways.  It  would  seem  appropriate  at  this 
time  to  take  steps  looking  both  toward  a  better  understanding  of 
the  navigable  waterways  of  the  state  and  also  toward  the  in- 
spection. ]>roteetion  and  better  utilization  of  these  waterways, 
which  are  the  properties  of  the  State. 

Under  present  conditions  there  is  a  strong  tendency  toward  the 
usurpation  of  the  streams  of  the  state  for  private  purposes,  in- 
cluding power  development,  watca'-supplies  and  the  like.  These 
objects,   while  eminently  worthy,   should   never  be  permitted  to 
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interfere  with  the  preeminent  right  of  the  State  for  purposes  of 
navigation.  Without  doubt  the  State  has  frequently  been  com- 
pelled to  pay  for  rights  previously  purchased  or  never  having 
legally  passed  from  its  possession,  for  the  term  "  vested  rightn " 
has  become  one  to  juggle  with  by  claimants  for  damages  aud  the 
State  has  suffered  through  a  lack  of  accurate  inforiuaticu  concern- 
ing the  rightful  possession  of  its  waterways. 

Therefore,  I  recommend,  in  order  that  intelligent  progress 
may  be  made  in  the  development  of  additional  waterways  and  be- 
fore other  rights  are  usurped  or  existing  usurpations  are  strength- 
ened through  lapse  of  time,  that  proper  legislative  provision  be 
made  for  instituting  a  broad  investigation  of  the  whole  subject, 
which  should  include: 

(1)  A  compilation  of  the  history  of  all  important  navigable 
streams. 

(2)  A  general  engineering  reconnaissance,  to  determine  the 
characteristics  of  the  streams  and  the  steps,  if  any,  which  may 
best  be  taken,  looking  toward  their  development,  together  with  a 
gtudy  of  the  probable  utility  of  greater  navigation  facilities. 

Perhaps  of  second  importance  is  the  crying  need  for  fire-proof 
depositories  for  the  valuable  maps  and  records  now  on  file  and 
constantly    accumulating    in    the    several    offices    of    the    State 

En^neer's  Department.  None  of  these  oflices  are  in  fire-proof 
buildings  nor  has  any  of  them  a  fire-proof  vault.  The  records  are 
not  insured,  nor  can  they  be,  since  money  cannot  replace  them  nor 

compensate  for  their  loss.  They  are  of  inestimable  value  and 
much  depends  upon  their  preservation.  As  evidence  before  the 
courts,  especially  in  defending  suits  in  the  Court  of  Claims,  as 
records  of  state  lands,  as  references  for  settling  both  public  and 
adjacent  private  property  line  disputes,  as  data  for  fixing  state  and 
county  boundary  lines  and  state  property  lines  and  as  accounts  of 
the  millions  of  dollars'  worth  of  work  done  upon  public  improve- 
ments, these  papers  imperatively  demand  proper  care,  before  some 
catastrophe  renders  their  replacement  impossible  and  causes  a  loss 
to  the  State  many  times  the  cost  of  proper  housing. 

Accordingly  I  recommend  an  appropriation  for  building  fire- 
proof vaults  or  erecting  a  firc^proof  buildino^,  if  necessary.  The 
offices  of  the  State  Engineer  and  of  the  Division  Engineers  of  the 
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Eastern  and  Middle  Divisions  are  in  State  buildings.  Probably 
fire-proof  vaults  vs^ould  answer  the  demands  in  these  oflBces,  The 
Western  Division  Engineer  is  quartered  in  a  rented  office.  He 
needs  the  erection  of  a  suitable  fire-proof  building  or  the  remodel- 
ing of  the  weigh-lock  building  in  Rochester,  so  as  to  aocommodato 
both  the  Division  Engineer  and  the  Assistant  Superintendent  of 
Public  Works,  who  now  occupies  it. 

The  next  item  is  also  very  important.  Before  any  portion  of 
the  existing  canals  is  superseded  by  a  new  location  of  the  enlarged 
channel,  the  "  blue  line "  should  be  surveyed  and  monumented. 
The  State  owns  much  valuable  property  enclosed  within  these  lines. 
Also  the  deeds  of  many  adjacent  properties  base  their  descriptions 
on  the  blue  line  as  a  starting  point.  Should  the  canal  lines  and 
structures  be  obliterated,  it  would  be  almost  impossible  to  retrace 
the  blue  line  upon  the  ground  from  the  data  given  on  canal  maps, 
and  not  only  would  an  endless  amount  of  trouble  ensue,  but,  with- 
out doubt,  the  State  would  thus  lose  valuable  rights  and  posses- 
sions.   I,  therefore,  recommend  an  appropriation  for  this  purpose. 

I  think  that  statutory  provision  should  be  made  directing  the 
State  Engineer  to  make  all  necessary  surveys  for  State  depart- 
ments and  commissions  which  have  no  engineering  corps  of  their 
own.  Occasionally  such  surveys  havG  hevu  made  by  this  Depart- 
ment upon  the  request  of  certain  commissions,  but  no  law  governs 
these  cases.  During  the  past  year  four  surveys  of  this  character 
have  been  made,  two  for  the  Lunacy  Commission  and  one  each 
for  the  Prison  Commission  and  the  Saratoga  Reservation 
Commission. 

From  the  nature  of  his  duties  it  seems  both  natural  and  proper 
tbat  the  State  Engineer  should  make  these  surveys.  In  fact  such 
work  constitutes  one  of  the  reasons  for  the  existence  of  his  office. 
Moreover,  he  can  generally  make  them  more  economically  and 
more  speedily  than  can  engineers  in  private  practice,  who  would 
be  compelled  to  form  an  organization  for  this  special  purpose, 
while  the  State  Engineer's  force  is  already  well  organized.  It  may 
be  noted  that  one  of  the  surveys  made  for  the  Lunacy  Commission 
during  the  past  year —  that  at  Ward's  Island  —  cost  only  $1,163, 
while  the  bids  by  private  engineers  for  doing  the  same  work  ranged 
from  $1,700  to  $20,000,  and  averaged  $5,895. 
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In  line  with  this  same  subject  I  have  another  recommendation 
to  make,  namely,  that  a  fund  of  at  least  $5,000  should  be  placed  in 
the  hands  of  the  Comptroller,  which  might  be  drawn  upon  tem- 
porarily to  carry  on  these  surveys  —  to  be  refunded  later  by  the 
department  or  commission  for  which  the  survey  is  made.  It  some- 
times happens  that  the  survey  must  be  made  before  the  fund  to 
pay  for  it  is  available,  either  because  a  commission  is  created 
under  a  provision  to  raise  money  by  bond  sale  or  for  some  other 
reason,  and  to  attempt  to  do  the  work  under  such  conditions,  re- 
sults only  in  delays  and  inconvenience  to  all  concerned. 

At  Little  Falls  there  exist  two  historical  relics  of  no  mean  value 
—  a  canal  lock  and  nearby  stone  bridge  —  built  by  the  Western 
Inland  Lock  Navigation  Company,  which  was  chartered  by  the 
State  in  1792  to  open  navigation  westerly  across  the  State  and 
whose  works  were  the  forerunners  of  the  State  canal,  which  nearly 
a  half  century  later  joined  the  great  inland  lakes  and  the  ocean  and 
brought  growth  and  prosperity  to  our  State  and  the  possibility  of 
development  to  the  interior  commonwealths. 

The  chartering  of  this  company  marked  the  beginning  of  a  very 
important  epoch  in  our  nation's  history  and  that  any  of  its  struc- 
tural works  should  still  exist  after  this  lapse  of  time  and  during 
such  universal  changes  is  both  remarkable  and  fortunate.     The 
Legislature  of  1883  performed  a  most  patriotic  duty  when  by  act 
(chapter  448)   it  declared  that  these  relics  of  the  early  internal 
improvements  of  the  State  should  be  preserved  and  dedicated  to 
public  use,  naming  the  State  Engineer  and  Surveyor  and  the  Com- 
missioners of  Public  Grounds  in  Little  Falls  as  their  custodians. 
It  is  a  duty   to  ourselves  as  well  as  to  posterity  that  such   as 
remain  of  the  fast  disappearing  relics  of  our  early  history  should 
be  kept  for  the  education  of  the  present  and  future  generations. 

The  lock  walls  are  gradually  falling  down,  but  the  destruction 
may  be  checked,  if  proper  precautions  are  taken.  As  no  fund  is 
available,    I    recommend    the    appropriation   of   $1,000    for   this 

purpose. 

The  other  recommendation  is  in  regard  to  a  subject  which  affects 
all  State  departments.  I  think  that  the  Civil  Service  Law  should 
be  amended  so  as  to  provide  that  the  Civil  Service  Commission  or 
some  judicial  tribunal  should  hear  the  cases  of  veterans  and  exempt 
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firemen,  against  whom  charges  of  inefficiency  or  misconduct  are 
brought.  It  is  very  embarrassing  and  manifestly  unfair  to  both 
parties  to  place  the  head  of  a  department  in  the  position  of  being 
at  the  same  time  accuser  and  judge. 

COXCLUSION. 

To  assist  me  in  supervising  the  work  of  this  Department  (which 
has  been  in  my  charge  during  the  calendar  year  1909,  but  not  the 
whole  of  the  fiscal  year  covered  by  this  report),  I  have  had  Mr. 
Harry  W.  DeGraff  as  Deputy  State  Engineer  and  Mr.  William  B. 
Landreth  as  Special  Deputy  State  Engineer,  to  the  fonner  having 
been  assigned  an  oversight  of  work  other  than  Barge  canal  con- 
struction, while  the  latter  has  supervised  Barge  canal  work.  Since 
assuming  office,  I  have  made  several  changes  in  the  organization 
of  the  force  and  in  the  duties  of  various  members,  which  have 
resulted  in  great  benefit  to  the  whole  work  of  the  Department 

The  appended  tables  will  show  the  engineering  expenses  during 
the  fiscal  year  and  all  contracts  that  have  been  or  are  in  force. 
The  appended  rqiorts  of  the  Division  Engineers  and  of  the  heads 
of  various  bureaus  will  show  in  detail  the  work  and  expenses  of 
the  Department,  as  well   as  give  a  record  of  some  of  the  data 
obtained. 

For  carrying  on  the  great  undertakings  entrusted  to  me,  I  must 
have  a  large  corps  of  assistants  and  upon  their  efficiency  and  faith- 
fulness I  must  largely  depend  for  the  successful  administration 
of  my  office.  In  closing  this  report  I  wish  to  express  to  them  my 
appreciation  and  thanks  for  the  manner  in  which  they  have  done 
their  work.  I  desire  also  to  acknowledge  with  gratitude  the 
courteous  assistance  of  the  various  State  officials,  the  members  of 
the  Legislature  and  others  with  whom  I  have  been  associated  in 
performing  my  duties. 

Respectfully  submitted, 

FRANK  M.  WILLIAMS, 
State  Engineer  and  Surveyor, 


Engineering  Expenses  for  the  Fiscal  Year  Ended 

September  so,  1909 


Table  of  Contracts  Completed  During  the  Fiscal  Year 

Ended  September  30,  1909 


Table  of  Contracts  Pending  February  i7i  1909 
(Improvement  of  Public  Highways) 


Table  of  Contracts  Pending  September  30,  1909 
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Engineering  Expenses  for  Fiscal  Year  Ended 

September  30,  1909. 


Ordinary  Repairs  to  Canals. 


WORK. 


Krie  canal 

Cbamplain  canal 

P>ie  canal 

(^yuga  and  Seneca  canal 
Black  River  canal 

Erie  canal 

Total 


Act. 

Chap. 

Year. 

465 
465 

1908 
1908 

465 
465 
465 

1908 
1908 
1908 

465 

1908 

Division. 


I'^astern . 
Eastern . 

Middle.. 
Middle . . 
Middle . . 

Western . 


Amount. 


$8,012  38 
3.987  62 


$8,414  76 
420  61 
164  63 


$8,408  36 


Total. 


$12,000  00 


9.000  00 
8.408  36 


$29,408  36 


Consivuclion  of  liarr/e  Canal. 


WORK. 


Barfct*  canal,  head  office  account 


Erie 

Champlaln 

Bartce  canal,  Erie 

Oswego 

Barge  canal.  Erie 

Total 


Act. 


Chap. 


I  147 
j  143 
1  172 
i  195 
'  147 

143 
,  172 
(195 
[  147 

143 
;  172 
1195 

147 

147 

147 


Year.    ' 


Division. 


1903  1  , 

}g;;'5['Ka..!ern 

1909 '  , 
1903  ] 

1907  ^   ^'«^'*'<*"^ 

1909 

1903)  , 

1905 

1907  ' 

1909  J 

1903    I  Middle 
1903     I  Middle 


}  Eastern 


Amount. 


;$2S6.624  58 

I 

'    178,638  25   ' 

i     96.303  03 


$116,846  39 
41,821  43 


Toliil. 


$561,505  86 


158,667   S2 


1903      We.stern...  $186,398  08  I      186.398  OS 


I   $906,631   76 


[•^r^] 
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Improvement  of  Puhlic  Highwaysi, 

(From  October  1,  1908,  to  February  17,  19()9.) 


WORK. 


Highway  improvement .  . 
Maintenance  and  repairs. 


Highway  improvement .  . 
Maintenance  and  repairs. 


Highway  improvement 


Total. 


Act. 


(liap. 


115 
f  115 
I  468 
{  686 
1  170 
[229 

115 

f  115 
^  686 

115 


*'  Money  System,"  rppair  of  hiffli- 
ways 


f700 
'  686 

1577 


Year. 


Division.        Amount. 


189S 

1K9S1 

1906 

1906  > 

1907  I 

1908  > 

1898 


Eastern . 
Eastern . 

Middle . . 


1906  f  Middle .  . 
1898    'Western. 


1905.  ,  , 

1906  Eastern 

1907  ,  I 


$164,015  70 
27.974  80 


$70,797  32 
23.535  88 


$39,731  63 


$20,517  64 


I 


Total. 


$191,990  50 

94.333  20 
39.731   63 


$346,055  .33 


$20,517  64 


iSp  '('i(fl   \york'. 

'  A<"T. 

WORK.  1    Division. 

rhap.        War.    \ 

I 

.Mill  street  bhdKe.  ('az«Miovla.  .  .  281  i      1908  Middb.  .  . 

OvIjI  street  bri<lKe,  Seneca  Falls,  i  273  191)8  MiddU' .  .  . 

North  Salina  stnu't  bridjce,  Syra-'  • 

rust* 668  1906  .MiddU* 

Seneca  street  bridtte.  Ttica 454  1909  Middl- .  . 

DurhamviUc  aqueduct 672  1908  .Mnl(lU- .  . 

Allen  street  bridKo.  Rochester. .. ,     291  1908      W.-siv-rn. 

hyell  avenue  bridKe,  Rochester.  [     287     |     1908      We>t»*rn  . 

I  I 

Total I   '    

I 


Amount. 

Total. 

$»:io  (H) 
299  97 

132   18 
812  34 
135  51 

$1,980  0> 
8.026  82 

$.i.946  60 
4.080  22 

$10,006   82 


Bureau  of  Bridges, 


1              . 
j            Act. 

1 

'   Division. 

1 

1 

Amount. 

WORK. 

1   Chap. 

Year. 

Total. 

Bureau  of  briilKcs 

i      6S6 
1       678 
.  ...      ^466    ' 

1 

1 

1900  1 
1907  ( 
190.S  ^ 
1909 

1 
l^astcrn .  .  . 

$1,320  33 

Total 

$1,320  33 
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Special  Surveys. 


Act. 


WORK. 


Examination  of  monuments  and 
maps 


Court  of  Claims  surveys 

Mohawk  street   bridge ,   Water- 
ford 

Cayusa  and  Seneca  canal 


Topograpliic  survey , 


Hydrographic  survey. 


Cayuga  and  Seneca  canal 
Court  of  Claims  surveys .  , 


Court  of  Claims  surveys 

Georgia  street  bridge,  Buffalo. 
Dresden  boat  landing  and  pier. 
Ligtittiouae,  Keuka  lake  outlet . 


Total. 


Chap. 


f729 
686 
466 
433 
686 
578 

265 

433 
r686 

466 
,433 
f686 

466 
1433 

433 
466 

568 
452 
266 
266 


Year. 


Division. 


Eastern. 


19041 
1906 
1908 
1909 

l^^]   Eastern 


1908 

1909 

1906 

1908 

1909, 

1906 

1908 

1909 

1909 
1908 


,  Eastern . 
Eastern . 

'Eastern. 

i 

I  Eastern . 


(Middle 
Middle 


1907  Western. 
1909  Western, 

1908  Western. 
1908  Western. 


Amount. 


$6,671  39 


1,372  28 

670  38  I 
3,902   11 

11.212  59 


1,874  61 


S2,264  53 
2.598  91 


S346  74 

413  70 

10  89 

4  57 


Total. 


$25,703  36 


4,863  44 


775  90 
$31,342  70 


Summary  of  Engineering  Expenses  for  Fiscal  Year  Ended  Sep- 
tember 30,  1909. 


DIVISION. 


Enntcrn. 
Middle.. 
Western. 


Ordinary 

ropain 

to  canal?. 


$12,000  00 
9,000  00 
8.406  36 


Construc- 
tion of 
AurgB 
canal. 


$561.565  86 
158.667  82 
186,308  08 


Improve- 
'  ment  of 
P'lblic 
highways. 


Money 
system. 


Special 
itork. 


$191,990  50l$20,517  64, 

04.333  20| '  $1.980  00 

30.731  63, '    8.026  82 


ToUik. .  ;$29.408  36.S006.631  76  $326,055  33'$20.517  64  $10,006  82 


Bureau 

of 
bridges. 


Special 
surveys. 


$1,320  33'$25,703  36 

!    4,863  44 

I        775  90 


ToUil. 


$813,097  09 
268,844  46 
243,340  79 


11,320  33|$31.342  70|$1,325,282  94 
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EASTERN  DIVISION 


State  of  New  Youk, 
Depabtment  of  State  Engineer  and  Surveyor, 

Eastern  Division. 

Albany,  October  1,  11)01). 
Hon.  Frank  1\I.  Wii.iams,  State  Knf/iticcr  and  Surveyor: 

Sir. —  I  have  the  honor  to  subniit  herewith  my  annual  report 
as  Division  Engineer  of  the  Eastern  I)ivisi(>n  of  your  DepartnienI 
for  the  fiscal  year  ended  St'pt-cniber  o(\  1001). 

The  chief  work  of  this  Division  has  consisted  in  pt  rforniing  the 
necessary  engineering  work  in  connection  with  the'  j)r{sent  canal 
system  and  making  surveys,  plans  and  sup<»rvising  construction  of 
the  new  Bargo  canal ;  also  for  four  and  a  half  month?  of  the  liscal 
year  the  making  surveys,  plans  and  tlie  supervising  improvement 
of  highways  under  chapter  115,  Laws  of  1898,  was  in  charge  of 
this  Department. 

For  canal  purposes  the  Eastern  Divi.-ion  comprises  that  part  of 
tile  canal  system  of  the  State  extruding  from  the  Hudson  river  at 
Albany  to  the  east  line  of  Oneida  county,  and  fnmi  the  junction 
of  the  Erie  and  Champlain  canals  to  the  south  end  of  Lake 
(  hamplain. 

For  highway  im[)rovement  i)urp(>ses  there  were  included  in  the 
Eastern  Division  the  counties  of  Albany,  Clinton,  (\^lumbia,  Deln- 
ware,  Dutchess,  Essex,  Franklin,  P^dton,  Gre(ne,  TTamilton,  Her- 
kimer, Montgomery,  Nassau,  Orange,  Otsego,  Putnam,  Rens- 
selaer, Rockland,  Saratoga,  Schenectady,  Schoharie,  Suffolk,  Sid- 
livan,  Ulster,  Warren,  Washington  and  Westch(»ster,  with  a  total 
highway  mileage  of  31,538  miles. 

Cooperation  has  been  extended  and  assistance  given  to  the  De- 
partment of  Public  Works  in  making  surveys,  plans  and  (\-^timate^ 
whenever  it  has  been  requ<  sted.  Sur\'eys  have  been  made  and 
testimony  given  on  behalf  of  the  State  in  the  Court  of  Claims  in 
suits  brought  against  the  State  for  damage  resulting  from  leaks 
and  breaks  in  the  canal. 

[51] 
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BARGE  CANAL. 
(Chapter  147,  Laws  of  10();5. ) 

For  the  purpose  of  Barge  canal  work  the  Eastern  Division  lias 
betn  divided  into  the  following  residencies: 

Erie  canal,  Kesidencv  Xo.  1.  From  the  C(in<rnss  street  bridge 
crossing  the  Hudson  river  at  Trov  to  the  we>t  <nd  of  the  lower 
^lohawk  aqueduct  at  Crescent,  including  that  j)ortion  of  the  Hud- 
son river  which  is  common  to  the  main  line  of  the  canal  and  of  the 
Champlain  canal. 

Erie  canal.  Residency  No.  2.  From  the  w<  st  end  of  t\\v  lower 
Mohawk  aqueduct  at  Crescent,  to  the  head  of  old  l(H*k  No.  27, 
situated  about  three-fourths  of  a  mile  west  of  Cranes\ille,  Mont- 
gomery county.  , 

Erie  canal,  Reside  ncv  No.  o.  From  the  head  of  old  bx'k  No.  27 
to  the  head  of  old  lock  No.  tU  at  Mindenville,  ^lontii^innerv  cnunty. 

Erie  canal,  Residency  No.  4.  From  the  head  of  lock  No.  34  to 
the  easterly  line  of  Omida  county,  which  is  also  the  east  line  of 
the  city  of  Utica. 

Champlain  canal.  Residency  No.  1.  From  the  junctit»n  of  the 
Barge  canal  and  Cham])lain  canal,  in  tluj  IIudsj)n  river  east  of 
Waterford,  to  the  font  of  old  lock  No.  10,  near  Northumberland 
dam,  Washington  county. 

Champlain  canal.  Residency  No.  2.  From  the  foot  of  lock  No. 
10,  near  Northumberland  dam,  Washingttm  county,  to  the  high- 
way crossing  the  prisent  Champlain  canal  at  Dunhams  Basin, 
Washington  county,  including  the  Glens  Falls  feed*  r,  dam  and 
jx)nd  above. 

Champlain  canal.  Residency  No.  3.  From  the  highway  crossing 
the  present  Champlain  canal  at  Dnuliams  Basin,  Washington 
(*ounty,  to  Lake  Champlain. 

Tn  supervising  the  work  of  c.mstruition  it  has  not  been  prac- 
ticable in  all  cases  to  limit  the*  t<MTitorv  of  a  Resident  Engineer 

strictly  to  the  confines  of  the  residencies,  as  hvn^  des<TilKMl,  since 

t/ 

some  of  the  contracts  include  WT»rk  in  nion*  than  one  residency. 
The  reports  of  the  several  Resid(nit  Engineers,  covering  de-^criptions 
of  the  work  under  their  charge  and  accounts  of  what  has  been  done 
during  the  fiscal  year,  will  be  fcund  in  the*  following  ])ages.  These 
reports  are  chiefly  conecM'nc^d  with  construction  work,  the  making 
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of  plans  and  estimates  for  the  whole  canal  being  done  largc^ly  under 
the  Special  Deputy  State  Engineer  at  the  head  office,  which,  though* 
located  within  this  division,  has  to  do  with  canal  work  throughout 
the  state. 

Erie  (^vnal,  Residency  Xo.  1. 

Assist^int  Engineer  H.  O.  Schermerhorn  reports: 

'*  This  residencv  embraces  that  section  of  the  Erie  canal  extend- 
ing  from  the  Congress  Street  bridge  at  Troy  to  the  lower  Mohawk 
aqueduct  at  Crescent.  The  work  located  on  this  section  on  which 
construction  oi)erations  have  continued  during  the  whole  or  part  of 
this  year  is  known  as  contracts  No.  2  and  No.  11.  The  oifice  work 
of  the  residency  has  consisted  of  making  and  checking  estimates 
on  construction  work,  preparation  of  rep^Tts,  regular  office  corre- 
spondence, etc. 

"  Contract  No.  2.  C^jnstniction  w(»rk  continued  on  this  contract 
during  only  the  months  of  Octolnr  and  Xovember.  The  plant 
was  closed  down  on  November  '50  and  work  was  not  again  resumed, 
owing  to  the  contractor  failing  to  agree  to  a  change  in  plans.  When 
ordered  to  continue  operations,  the  contractor  refused  and  subse- 
quently further  work  was  >usjHndcd  on  the  contract  by  an  order  of 
the  Canal  Board,  passed  May  13,  1900,  in  accordance  with  the 
I^rovisions  of  the  Barge  Canal  Law.  Surveys  were  then  made 
and  the  amount  of  work  remaining  to  be  done  to  complete  the  con- 
tract determined.  This  uncomi)leted  portion  of  the  work  was 
accordingly  put  under  a  ne-w  contract,  known  as  contract  No.  2-E, 
bids  for  which  are  to  Ix^  opened  e)n  October  5. 

'*  During  the  fi^eal  year  the  fe^llowing  excavaticm  was  done:  That 
necessary  for  the  completion  e)f  the  north  wall  of  l(K»k  No.  2  and  a 
small  amount  at  the  low(?r  approach  walls  of  lock  No.  3.  No  enn- 
bankment  was  ])laced. 

"  Concreting  was  continued  up  to  the  time  the  plant  was  closed 
down,  the  Ilains  mixer  l)eing  used.  Concrete  in  lock  No.  2  was 
completf^l,  except  for  the  floor,  and  the  foundation  for  about  30 
feet  of  the  north  lowen*  approach  ^vall  to  l(K»k  No.  3  was  placed. 
The  uncompleted  portions  of  the  Saratoga  avenue  bridge  abutments 
were  also  completed.  Th(»  a]>pr.;ae*hes  to  Saratoga  Ave.  bridge  were 
completed  under  an  extra  work  order,  dated  Septennber  30,  1908. 

"  The  emly  ite^ms  of  work  completed  uj)  to  and  inclueling  altera- 
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tion  No.  6  are  shown  in  the  following  table.  The  amount  and  per- 
centage of  work  done  diiriii<r  the  fiscal  year,  t^^other  with  the  tot;al 
amount  and  percentage  of  work  d(»ne  to  <late,  is  also  given  below. 


ITEMS  OF  WORK. 


asaring 

Grubbing cu.  yds. 

All  excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Fonning  embankment cu.  yds. 

Foundation  piles,  15  ft.  and  20  ft  long. . .  No. 

Foundation  pUea,  26  ft.  long No. 

8  coDd-^laaa  concrete ru.  yds. 

Third-claas  concrete cu.  yds. 

Portland  cement  sidewalk aq.  ft. 

Fbvt-ciaai  masonry  coping cu.  yds. 

Cast  Iron  pipe  and  speciau lbs. 

Iron  casting lbs. 

Steel  caatingB lbs. 

Structural  steel Ibe.| 

White  oak  miter-sillB ft.  B.  M.i 

Thirty-Inch  sluioe-gale.   Including  operating' 

stand 

Iron  castinn,  machined lbs. 

Additional  bailing  and  draining.  Lock  No.  2. . 
Additional  bailing  and  draining.  Lock  No.  3  ■ . 
Additional  lumber  and  labor,  concrete  forms . . 

Additional  materials,  finishing  concrete 

Pender  fatfteningi each 

R  moving  concrete ru.  ft. 

Dresiing  surface (q.  ft. 

Cast  iron  quoin-plates lbs. 


IVeliminary 
estimate. 


Lump  sum 

1,200 

584.809 

50.000 

110.410 

2.130 

100 

95.664 

600 

3,500 

7 

15.000 

232.900 

16.000 

106.348 

6.000 

Lump  sum 

^.000 

Lump  sum 

Lump  sum 

Lump  sum 

Lump  sum 

800 

600 

380 

30.000 


Work  done 
during  year. 


6% 


566 


Total  work 
done  to  date. 


11.750 


Percent 
of  work  t 
done  dur- 
ing year. 


Ptoeant 

o(  work 

done  to 

date. 


608 


15.749 
2.066 
6.702 


96% 
135 

5 

95 

Haishcd 

Finlsfaed 

425,991 

73 

23.600 

47 

58.420 

53 

1.485 

70 

3 

8 

82.498 

ii 

86 

414 

83 

508 

(Snish^ 

Finished 

6.9 

Finished 

Finisbed 

14.273 

Finished 

Finished 

209.362 

7 

90 

12.650 

Finished 

Finished 

55.167 

6 

52 

2.840 

47 

100% 
63.570  ' 

Finished 
Fintohed 

88% 

25 

88 

96% 

93% 

6 
15 

05 
93 

81% 
367 

11 

81 
48 

332 

.66 

206 

54 

20.872 

27 

69 

'*  Contract  Xo,  11.  (\)njJtniction  work  continned  on  this  con- 
tract up  to  DeccmlxT  0,  at  which  time  the  entire  plant  was  shut 
down  and  operations  were  not  resumed  until  about  the  middle  of 
April.  1009.  Excavation,  embankment  and  concrete  are  the  prin- 
cipal items  on  which  work  has  bcxn  d<>ne  during  the  year. 

'*  Excavation.  The  amount  of  material  excavated  during  the 
year  has  been  relatively  small  on  account  of  the  difficulty  of  plac- 
ing it  in  the  necessary  embankment  al>out  the  several  structures. 
The  pri.<m  below  lock  No.  4  is  now  comph^te,  exce])t  f(jr  a  small 
amount  of  trimming  up  and  cleaning  on  the  bottom.  Lock  No.  4 
is  comi)let(d,  except  for  about  fJOO  cu.  yds.  in  the  unfinislu'd  por- 
tions of  the  lock  floor.  About  50  ]x?r  c(*nt  of  the  excavation  for  the 
concrete  docking  piers  between  locks  Nos.  4  and  5  has  also  been 
completed.  From  the  beginning  of  the  fisc^il  year  until  the  plant 
shut  down  in  December  the  steam-shovel  Vulcan  continued  work  in 
the  big  cut  above  lock  Xo.  0,  removing  about  8,300  cu.  yds.  There 
still   remain  to  Ik?  excavated  al>out  90,000  cu.  vds.  in  this  cut. 
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When  operations  started  in  the  spring,  this  shov<'l  was  removed  to 
the  site  of  look  No.  6.  I"p  to  the  end  of  the  year  about  30,000 
en.  yds.  were  excavated,  representing  al)ont  (Jl  jx^r  cent  of  the 
total  amount  for  this  structure. 

"  Embat^kmext.  The  material  excavated  from  the  site  of  lock 
No.  4  and  in  the  prism  below  the  lock  was  placed  in  first  and  second- 
dass  embankment  behind  the  north  wall  of  lock  No.  4  and  along  the 
core-walls  at  the  head  of  the  lock.  The  material  taken  from  the 
excavation  for  lock  Ko.  C  was  plac(d  in  embankment  around  the 
walls  of  lock  No.  5  and  along  the  core-walls  at  the  head  of  lock  Xo. 
r>  and  a  small  amount  on  the  north  side  of  lock  No.  (5. 

'  CoxcRETE.  The  work  of  building  the  lower  approach  walls 
tfi  lock  ?fo.  4  is  progressing  slowly.  The  south  approach  wall  is 
complete,  except  for  two  short  s-r^tions  where  the  by-pass  enters  the 
canal.  The  north  approach  wall  is  less  than  one-half  completed. 
Practically  all  the  concrete  in  lock  No.  4  was  placed  during  the 
yc^r.  The  lock  is  now  complete,  exccjit  for  about  1,000  cu.  yd^.  in 
the  floo-r.  The  north  and  south  core-walls  above  lock  No.  4  were 
0(;mpl(  ted  with  the  exception  of  two  sections  left  open  for  construc- 
ti(m  purposes.  The  line  of  concrete  docking  piers,  32  in  number, 
<  n  the  north  side  of  the  prism  between  locks  Nos.  4  and  5.  were 
n  mpleted. 

'*  Rock  Ciia\xi:mx(;.  Progress  in  channeling  the  rock  in  the 
big  cut  above  loek  No.  (>  has  been  remarkably  slow.  During  the 
year  only  S,1K)0  sq.  ft.  have  been  comi)leted,  rej)resenting  less  than 
10  per  cent  of  the  total  amount  in  the  contract.  The  amount  done 
to  date  is  but  46  per  cent  of  the  whole.  The  channeler  worke<l 
two  shifts  daily  from  April  until  August  and  from  August  on,  one 
shift.  (\:>nsid(  rable  time  has  been  spent  making  n^pairs  to  the 
machine. 

"  The  only  items  of  work  completed  are  foundation  ])iles,  dress- 
ing concrete  and  removinir  concrete. 
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"  The  followinjr  table  gives  a  siniiinary  o£  work  done  during  the 
fiscal  year  and  the  total  complete  to  date : 


ITEMS  OF  WORK. 


Preliml- 
bnary  4 
ntimate. 


Work 

done 

during 

year. 


Total 

work 

done 

to  date. 


n»aring 

G  -jbbing cu.  yds. 

E cravation ci,  yds. 

Sheeting  and  bracing ft.  B.  M. 

Hock  channeling aq.  ft. 

Embankment,  fint-claas cu.  yds. 

Embankment,  Becond-claoB cu.  yds. 

L  ning cu.  yds. 

White  oak  lumber ft.  B:  M. 

Fo..ndatk>n  piles,  15  ft.  long No. 

Fo'tndatton  piles,  20  ft.  long No. 

C  n-rete cu.  yds. 

H(e  1  castings lbs. 

Iron  castings,  plain lbs. 

Iron  castingiB,  machined lbs.  j 

Structural  steel lbs. 

Metal  reinforcement lbs.; 

Cart  iron  quoin-plates lbs.! 

Removing  concrete cu.  ft. 

Dreislng  concrete nq.  ft.! 


Lump  sum 

15,000 

799.100 

200.000 

96,000 

116.300 

275.000 

6.290 

9.600 

89 

261 

160.850 

20.000 

378.100 

90.100 

115.200 

428.600 

46.000 

216 

100 


118,746 

21.990 

8.874 

26.628 

55.346 

'  ii42i 


38.815 
6.312 

96.901 

28,030 

7.413 

453 

15.708 


Per  oent 
<^  work 

done 
during 

year. 


90% 

8.094 

514,326 

223.958 

44.386 

62,123 

118.932 

2.245 

4.241 

75 

258 

82.450 

12.622 

194.963 

56.014 

17,245 

1.659 

31,587 

188 

91 


14.8 
10  9 
9 
22 
20 


2 
9 
1 


14.8 


24.1 
31  5 
25  6 
30.0 
6.4 
.01 
34.1 


Percent 

oC  work 

done 

to  date. 


90 
54 
64.4 

111.9 

46.2 

53.4 

43.2 

35.7 

44.1 

Finished 

Flnidied 

51.2 

63.1 

51.5 

60.1 

14.9 

.4 

68.6 

Finished 

Finished 


''  The  work  of  making  and  mapping  surveys  for  lands  to  be  ap- 
propriated on  Rc»sidencv  No.  2,  on  account  of  the  construction  of 
dams  Nos.  2  and  3,  at  Crescent  and  Vischer's  Ferry,  respectively, 
has  been  handled  from  this  office.     A  report  of  this  work  follows. 

"  The  work  of  these  surveys  consists  of  staking  out  and  locating 
the  low-water  flow  line,  the  maximum  navigable  flood  line  and  the 
maximum  flood  line,  lix*ating  the  intersecting  projH'rty  lines, 
buildings  and  other  topography,  togetlu  r  with  Hie  ])reparations  of 
the  regular  maps  and  descriptions  of  all  lands  to  be  apj)ropriated. 
During  the  year  the  following  territory  has  been  covered: 

*^  On  the  north  shore  from  three-fourtli<  mile  east  of  aqueduct 
No.  2  to  aqueduct  Xo.  2. 

"  On  the  south  shore  surveys  were  cj)m])let('d  from  aipieduct  No. 
2  to  the  State  dam,  also  surveys  were  comj)let( d  for  the  land  appro- 
priations made  necessary  bv  ihe  relocation  f>f  the  Trov-Schene<Hadv 
l)ranch  of  the  X.  Y.  C  &  II.  K.  11.  from  a  ]ioint  1.4  miles  west  of 
lock  Xo.  7  easterly  to  Xiskavuna  Station.  Additional  survevswere 
made  in  the  vicinitv  of  (V(  scent,  south  shore,  to  relocate  the  flow 
lines,  a^  they  had  not  previously  be<'n  located  by  a  chain  survey. 
Additional  surveys  were  also  made  in  this  locality,  owinir  to  a 
decision  of  the  l)ej)arlnient  to  a])propriate  to  the  maximum  navi- 
gable flnod  line  instead  of  to  the  maximum  flood  line.     Additional 
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surveys  have  also  been  made  on  the  north  shore  in  the  vieinity  of 
Dunsbach  Ferry  to  check  nj)  old  circuits  found  in  error.  The  fol- 
lowing summary  shows  the  ?iurveys  made  durinp;  the  year  to  com- 
plete the  above:  New  circuits,  11.45  miles;  projx^rty  lines,  3.31 
miles;  red  and  blue  line  along  present  Erie  canal,  2.41  miles; 
picking  up. old  circuits  and  base  line,  3  miles;  checking  over  old 
circruits,  6.35  miles;  the  217-foot  flow  line  staked  out  and  located, 
0.7  mile;  the  194-foot  flow  line  staked  out  and  located,  1.5  miles; 
the  191-foot  flow  line  staked  out  and  located,  2.25  miles;  the 
188^/l>-foot  flow  line  staked  out  and  located,  1.09  miles. 

"  The  territory  from  the  w<'st  end  of  contract  No.  11  to  Fords 
Feriy  has  been  mapped  in  pencil  on  mounted  sheets,  but  not 
checked.  This  work  was  discontinued  Alav  18,  and  the  available 
force  transferred  to  surveys  of  contract  No.  2-E,  and  only  four 
days  has  been  si)eiit  on  same  since  that  date. 

^^Appropriation  maps  have  bc^en  completed  and  sent  to  Albany 
for  the  property  f)wned  by  J.  II.  Cross  at  Rexford  Flats  and  the 
Aqueduct.  Appropriation  ma})s  have  been  completed  and  sent  to 
Albany,  together  with  forms  49  and  50,  for  the  land  necessary  for 
the  n  location  of  the  railroad  from  a  point  1.4  miles  west  of  lock 
No.  7  to  a  point  0.5  mile  east  of  Vischer's  Ferry  road,  a  total  of  11 
parcels.  Maps  were  traced  and  descriptions  writti^n  for  land  to  bo 
abaiidoiud  to  the  railroad  company  from  a  point  1.25  miles  west 
of  lock  No.  7  easterly  to  the  rock  cut  near  lock  No.  7.  On  the 
north  shore  in  the  vicinity  of  Crescent  aj)propriation  maps  have 
been  partially  completed,  from  the  west  end  of  contract  No.  1 1  to 
a  point  1.3  miles  west  of  the  village  of  Crescent,  a  total  of  29  par- 
cels. On  the  south  shore  in  the  vicinity  of  Cn^seent  all  appropria- 
tion maps  from  the  abutting  property  at  the  south  end  of  dam  No. 
2  to  a  point  one  mile  west  of  (/rescent  have  been  completed  and 
sent  to  Albany,  together  with  forms  49  and  50,  a  total  of  8  parcels. 
Additional  computations  have  been  completed  for  continuing  the 
appropriation  maps." 

Erie  Canal,  Rksii>ency  No.  2. 

Resident  Engiiuer  E.  J.  Pickwick  r(»[)<)rts: 

"This  residency  extends  from  the  low-:  r  ^lohawk  aquc^luct  at 
Crescent  to  the  head  of  old  lock  No.  27  at  Cranesville,  a  distance 
of  27  miles. 


68  Repobt  of  Statk  Engineer. 

"  The  work  of  appropriating  lands  for  rontraet  No.  14  has  con- 
tinued under  the  direction  of  C.  A.  Poole,  Ilesident  Ensrinfer  for 
Residency  Xo.  1.  A  part  of  the  dredirinp:  in  this  residency  is  in- 
cluded under  contract  20-1)  and  is  und(»r  the  direction  of  K<sident 
Engineer  E.  A.  Lamb. 

"  The  past  year  has  been  fK'cnj)ied  largely  in  a  vigorous  pros(^ 
cution  of  the  work  on  the  following  structures:  Dam  2  and  high- 
ways and  dam  3,  lock  X(j.  7,  all  under  sections  1  and  2  of  contract 
No.  14.  Also  movable*  dams  Xos.  4,  5  and  (')  and  locks  Nos.  8, 
0  and  10,  under  contract  No.  8,  together  with  data  and  reports 
for  appropriated  lands  and  claims,  gage  readings  of  the  lower  ^lo- 
hawk  river,  and  inspection  and  reshipment  <»f  *U),000  barrels  of 
cement  used  on  State  work  ontside  of  this  residencv. 

"  Contract  No.  14,  Sections  1  aiid  2.  At  dam  Xo.  2,  Crescent, 
concreting  in  the  west  half  of  dam  "A"  continwd  till  Decemlx^r 
24,  1008,  In  May,  1909,  a  coffer  was  built  to  enclose  the  east 
half  of  dam  "A"  and  the  river  diverted  through  the  openings  left 
in  the  concrete  of  the  west  half.  Abutments  "  B  "  and  "  C  "  and 
headgates  are  completed ;  dams  "A"  and  **  B  "  about  80  per  cent 
built,  and  dam  '  0"  *10  ]>er  cml  built.  Thirty-six  thousand 
cubic  vards  of  earth  and  rock  have  hven  excavated  and  31.000 
cu.  yds.  of  concrete  and  25  tons  of  metal  placed  in  these  struc- 
tures. The  plant  used  consists  of  a  2r)0-horse-power  C(>m))ressor, 
electrically  driven,  Mc^fyler  traveler,  derrick  boat,  traveling  der- 
rick, four  guy  derricks,  TIkw  stiam  shovel,  drills,  pumps  2-yd. 
Hains  concnte  mixer  and  trains.  The  quarry  and  crusher  at  this 
site  has  been  operated  throughout  tlu*  year  for  cruslwd  and  em- 
bedded stone. 

'^\t  the  Crescent  highways  the  grading  and  surfacing  are  nearly 
completed;  about  15,000  cu.  yds.  were  (^xcavated  and  14,500  cu. 
yds.  of  embankment  made,  most  of  this  work  Ixung  done  by  a  35- 
ton  revolving  Tliew  steam-shovel,  Watv^on  wagons  and  rollers. 

^*At  dam  Xo.  3,  lix'k  Xo.  7,  Vischer's  Ferry,  tlie  alteraate  sec- 
tions of  dam  ^*  T)  "  were  c()m])leted  and  the  river  wall  of  lock  7 
built  to  elevation  204.0  by  IKcember  24,  1908.  The  upper  and 
lower  approach  walls  and  the  river  WiilN  nf  the  lix'k  are  completed; 
the  land  wall  of  lock  is  about  75  per  cent  done  and  prism  exca- 
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vation  at  lower  approachos  25  per  cent  made.  About  15,000  cu. 
yds.  of  excavation  and  4,000  cu.  yds.  of  embankment  have  been 
made  and  40,000  en.  yds.  of  concrete  and  67  tons  of  metal  placed 
in  dam  "  1)  "  and  in  lock  7  and  approaches,  besides  800  piles  for 
lower  approach  walls  and  216,700  feet  of  timber  in  cribs  for  upper 
approaches^  The  plant  UJ^ed  consists  of  two  250-horse-power  com- 
pressors, steam  driven,  two  Lidgerwood  cables,  1,000  feet  long,  4 
traveling  derricks,  2  clam-sh(»ll  derricks,  2-vd.  Hains  concrete 
mixer  and  trains,  drills,  pumps,  etc.,  and  repair  shops. 

**  On  contract  No.  14,  sections  1  and  2,  the  average  daily  force 
has  be<^n  350  men  and  10  teams,  working  eight-hour  shift;  the 
maximum  daily  force  on  Octolx^r  2*],  1008,  was  470  men  and  17 
teams,  working  eight-hour  shift. 

'*  The  following  table  gives  the  summary  of  work  done  during 
the  year  and  the  total  completed  to  date : 


ITEMS  OF  WORK. 


Clearing 

Gnibbtng cu.  yds. 

All  exeaTfttton cu.  yds. 

Sbceting  and  bracing If.  ft.  B.  M. 

Fint-claiB  embankment cu.  yds. 

Second-«la«  embankment cu.  yds. 

lining cu.  yds. 

Sawed  lumber  (hemlock) M.  ft.  B^M. 

stone  filling  in  cribs cu.  yds. 

Foundation  {tiles,  16  ft.  long No. 

Foundation  piles,  20  ft.  long No. 

Iboring  piles.  20  ft.  long No. 

FMnJaas  concrete cu.  yds. 

Seoond-«laai  concrete cu.  yds. 

Reinforced  ccmcrete cu.  yds. 

24-indi  Tltrified  pipe Iln.  ft. 

Structural  steel lbs. 

MeUl  in  kxskHsates lbs. 

Metal  in  needlcKLims lbs. 

Metal  in  head-gates lbs. 

Metal  in  reinforcement lbs. 

Steel  caatlngi lbs. 

Iron  eastings,  plain lbs. 

Iron  eaatings,  machined lbs. 

Fender  fastenlnpi No. 

Sluice-gate,  36  z  24  ft 


Prelimi- 
nary 
estimate. 


1 

2.975 

811.572 

150 

173,890 

30.560 

1.300 

1.596 

10,485 

3.401 

84 

40 

21.000 

211.463 

55 

200 

2.583,627 

845.000 

330,000 

280.000 

205.589 

7.000 

163.000 

55.000 

1.170 

2 


Work 

done 

during 

year. 


64.789 

0.5 

19.658 

512 

777 

216.7 

2.827 

787 

4 

14 

10.483 

60.614 

12.8 

0 

29,778 

3.30 

1.583 

39.570 

3.034 

3.840 

61.786 

29.554 

1.014 

0.5 


Per  cent 

Total 

of  work 

work 

done 

done 

during 

to  date. 

year. 

30% 
46.3 

186.719 

8 

0.5 

0.4 

29.458 

1.1 

10.646 

0.1 

7T7 

50.7 

216.7 

13.6 

2.827 

27 

787 

23.1 

4 

4.8 

14 

35 

12.769 

49.8 

81.207 

28.6 

49.8 

23.6 

181 

0 

29.778 

1.1 

330 

0.1 

1.583 

0.5 

39.570 

14.2 

6.279 

1.5 

3.840 

55 

89.986 

37.7 

36.414 

54.2 

).014 

88 

0.5 

25 

Per  cent 
of  wcHrk 

done 
to  date 


30 

1 
23 

0 

1 

3 

59 
13 
27 
23 

4 
36 

60.7 
38.4 
90.8 


.6 

.4 

.7 
.3 

.7 
.6 

.1 

.8 


90 

1 

0 

0 
14 

3 
55 
55 
66.1 
88 
25 


Son. — This  table  eovsr.i  work  on  th:it  p^rt  of  contr.ict  No.  14  which  ii  sitiatxi  within  the  limits  of  R^sidcn^y 
No.  2,  namely,  seetlona  1  and  2. 


60  Report  of  State  Enoineer. 

''  Conlrnct  Xo.  8.  At  dam  Xo.  4,  lock  No.  S,  Scotia,  iho  Fid<*l 
ity  Construction  Co.  l)ep:an  excavating  the  site  of  the  Icx'k  in  Octo- 
Ikt,  1908,  and  built  a  coffer  al).)ut  the  n«.rrh  span  of  the  dam  during 
the  following  month.  After  ninovinp:  ir»,0()(>  cu.  yds.  by  steam- 
shovel  and  trains  from  the  lock  s^itc*  and  0,000  en.  vds.  bv  oran<re- 
jxel  derrick  and  small  car>5  fn»ni  the  dam,  ojH^rations  were  sus- 
pended about  January  1,  1000,  and  have  not  been  renewed.  The 
Pittsburg  Eastern  Co.  is  building  a  derrick  boat  and  making 
l)reparations  to  begin  work  on  the  uy>|H  r  guide-wall  of  lock. 

**  At  dam  Xo.  5,  lock  Xo.  0,  Kottcrdnm,  the  work  of  excavation 
and  concreting  in  the  l(K*k  wa-?  continued  till  Decenilnr  24,  1008, 
and  resumed  again  early  in  March,  1000.  (iikkI  progress  has  been 
made  here  this  year  in  spite  of  the  difficult i(^  arising  from  the 
quaky  material  under  the  foundati-n.  The  followinir  items  show 
this  year's  volumes:  Excavation,  'JO, 000  cu.  vds. ;  embankment, 
12,000  cu.  yds.;  l-2^j-r)  gravel  concrete,  10,000  cu.  yds.;  riprap, 
1,100  cu.  yds.;  foundation  piles,  7,800,  and  metal,  00  tons.  The 
lock  and  guid(»-walls,  together  with  the  north  sj)an  of  the  movable 
dam,  are  practically  complete  d  and  some  work  has  been  done  at 
the  south  abutment.  The  ])lant  usihI  consists  of  a  Xo.  GO  Clarion 
steam-shovel,  excavatin^r  from  local  ))it  the  gravel  washctl  for  con- 
crete, stone  crusher  and  washing  and  screening  jilant,  two  travel- 
ing derricks,  three  ^^tiff-b^g  derricks,  one  v[,\\\  derrick,  Li(lgerw<xxl 
cableway,  850  feet  biug,  st(  am  pib -driver,  I',  ^-yd.  Ilains  compete 
mixer,  two  Id-ton  ^''uIcan  engines.  car>,  tracks,  pnni])s,  etc. 

'At  dam  Xo.   0,  lock  Xo.   10,  ('ran(-^\  ille.  work  on  the  lower 
<  nd  of  bK'k  and  at  the  nn^vabb-  d'un  has  been  in  progn^ss  for  the 
year,  excerpt  for  the  winter  peri<j<],  and  when  moving  to  new  cof- 
fers.    The  lock  and  guide-walls  and  the  south  and  middle  spans 
of  the  dam,  including  b.;th  river  j)ier-,  are  aljout  C(nupleted.      The 
north  abutment  and  shore  protection  wen^  built  under  a  subcontract 
and  finished  earlv  in  1000.      The  amount  of  wt)rk  done  is  shov^m 
in  the   foHowino;  items:      Excaviui.m,   22.200  cu.   vds.;  embank- 
ine'ut,  11,200  cu.  yd<. ;  l-2^1»-r)  concrete,  0,500  cu.  yds.;  founda- 
ti(m   piles,    1,:500;    ripra]).    ;'.(;()()   en.   yds.,    and   metal,    113   tons. 
The   plant   used   wa<,   3  stifl'-b'g  derrick^,   1    guy  derrick,  derrick 
boat,  washing  and  screening  plant,  l!i.>-yd.  Ilains  mixer  and  trains, 
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drills,  pumps,  etc.;  also  small  crusher  and  mixer  at  north  shore. 

"  On  contract  No.  8,  the  average  force  for  the  construction  season 
was  249  men  and  12  teams,  working  eight-hour  shift;  the  maxi- 
mum force,  during  the  week  endtnl  October  2^,  1908,  was  352 
men  and  18  teams,  working  eight-hour  shift. 

"  The  following  table  gives  the  summary  of  work  done  during 
the  year  and  the  total  completed  to  date : 


rrEiis  OP  WORK. 


OeirinR lump  sum 

EnaTation cu.-ydfl. 

SbeetiDK  and  bracing ft.  B.  H. 

EofaancDeot cu.  yds. 

Wkite  oak  saved  lumber ft.  B.  M. 

Fouadatioa  piles,  16  ft.  Iodk No. 

Foondatkm  i^  18  ft.  long No. 

Fousdatkn  piles,  20  ft.  long No. 

Foimdatioa  piles,  25  ft.  long No. 

Foondation  piles,  80  ft.  long No. 

Wooden  sheet-piiing f t.  B.  H. 

Seeonl-cIasB  erushed  stone  conerete.cu.  yds. 

TUnMaas  coacrete cu.  yds. 

Mm!  (erushed  stone) cu.  yds. 

SeeoDd-cIaas  stone  paving sq.  yds. 

FWt-daaB  riprap cu.  yds. 

S«ct»d-eUsB  riprap cu.  yds. 

Third-daas  riprap cu.  yds. 

Fourtlxlaas  riprap cu.  yds. 

Iraneastines Ibe. 

Straetoral  steel lbs. 

Uetol  reinloroement lbs. 

Hboes  and  anchorages each 

Upper  lock-gates each 

Sviiie  beazDS  for  needle-dams each 

NenUBs each 

Supnorts  for  Talve-seats each 

Lock-valTcs each 

Sseoad-class  gravel  concrete cu.  yds. 

Onisted  filling cu.  yds. 

Gr&id  ballast cu.  yds. 

RosOTing  concrete ou.  ft. 

I^pper  lock-gates each 

JUwa-  lock-gatos ench 

C4ner0Bncy  piliDg. •«••< Un.  ft. 


Preliminary 
estimate. 


367,886 

100.000 

60,040 

4.000 

3.258 

4.105 

1,100 

10.852 

350 

446,500 

•72,912 

1.610 

3.000 

13,950 

3,990 

6,727 

700 

10.005 

33.000 

3.743.629 

493.895 

100 

t.034 

186 

12 

12 

•19.000 

4.200 

1.000 

360 

6 

6 

88,650 


Work  done 
during  year. 


0.33 

73,239 

23.700 

22.445 

1.160 

514 

1,573 

15 

1.956 

0 

152.800 

2.759 

746 

0 

2.399 

817 

1.442 

154 

1.489 

9.890 

58.725 

151,888 

23 

0 


186 

3 

1 

21.632 

1.306 

605 

0 

1. 

1. 

32,343 


.56 


87 
60 


Total  work 
done  to  date. 


220,367 

39.500 

33.527 

2.280 

672 

1.822 

135 

8.319 

262 

236.400 

4.812 

751 

24 

2.715 

817 

1,559 

376 

2,214 

20,581 

74.161 

187.377 

23 


186 

8 

4 

45.219 

2.774 

655 

360 

1 

1 

46.449 


.034 
.32 


94 

65 


Per  cent 
of  work 
done  dur- 
ing year. 


.33 
19.9 
23.7 
32.6 
29 
15.8 
38.3 

O.T 
18 

0 
34.2 

3 
46.4 

0 

17.3 
20.4 
21.4 
22 
14.9 
30 

1.5 
31.2 
23 

0 

9.5 
100 
25 

8 
23 
32 
60 

0 

32.2 
27.4 
36.4 


Per  cent 

of  work 

done  to 

date. 


100 
60.1 
30.5 
48.6 
57 
20.6 
44.1 
12.5 
76.6 
74.8 
52.9 
5.2 
46.6 
0.8 
19.5 
20.4 
23.2 
53.6 
22.1 
62.3 
1.9 
38 
23 

100 
38.6 

100 
67 
33 
49.1 
65.9 
65.5 

100 
32.3 
27.5 
52.3 


•Seeond-clasB  gravel  concrete  estimated  as  75,000  cu.  yds.;  second-chiss  crashed  stone  concrete  estimated  as 
17.000  eu.  yds. 
tThis  amount  of  work  done  before  typs  of  gate  whs  chAnged  by  n'tcRtt'on^. 


"  The  work  of  this  residency  amounted  to  $942,000  for  the  fiscal 
year.  The  contractors'  average  force  equals  599  men  and  22 
teams,  working  eight-hour  shift ;  their  maximum  forc<^s  equal  822 
men  and  35  teams,  working  ei.2:ht-hour  shift.  The  engineering 
forces  are:  One  Resident  Engineer,  4  Assistant  Engineers,  25 
Assistants  and  6  Inspectors." 


62  Report  of  State  Engineeb, 

Resident  Engineer  E.  A.  Lamb  reports: 

"  This  residency  includes  dredging  contracts  Nos.  20-B,  20-C 
and  20-D,  extending  from  l<>ck  10,  near  Mindenvill<%  to  deep 
water  just  lielow  the  aqucHluct  at  Rexf.n-d  Flat-?.  The  total  length 
of  the  three  contracts  is  54.2  niile^. 

"  These  contracts,  20-li,  20-C  and  20-1),  together  with  20-A, 
have  in  different  forms  been  unsuccessfully  submitted  to  bidders 
several  times  since  October,  1U07.  The  bids  upon  which  the  con- 
tracts were  awarded  were  oixaied  July  13,  1900.  Contract  ^o. 
20-B  was  awarded  to  S.  Pearson  &  Son,  Inc.,  of  Long  Island  City, 
N.  Y.,  the  contract  being  executed  August  2,  1909.  Contract* 
20-C  and  20-1)  were  awarded  to  the  American  Pipe  and  C<^^^' 
struction  Co.  of  Philadelphia,  Pa.,  the  contracts  Ix^ng  execut<'i 
August  18,  1909. 

''  On  August  2,  1909,  I  was  assigned  to  work  in  charge  of 
contracts  Kos.  20-H,  20-C  and  20-1),  and  was  in^ructed  to  f^- 
tablish  an  office  in  the  old  Guy  Park  House,  Amsterdam,  IN.  i* 
A  field  party,  consisting  of  1  Assistant  Engineer,  1  Rodman,  1 
Chainman,  1  Axeman,  and  1  Laborer,  was  S(»nt  out  about  Septem- 
ber 1,  1909.  The  field  work  has  con<i^ted  of  placing  hubs  on  tk 
base  line,  corresponding  to  the  stations  on  the  center  line  of  tm' 
proposed  canal,  setting  rang*  s,  cross-sectioning  some  piers  ne-ar  tlif 
St.  Johnsville  bridge  and  measuring  large  boulders  in  the  river 
between  Mindenville  and  Fort  Plain. 

"  ('ojiiraH  A'o.  20-P.  During  the  months  of  August  and  Sep 
tember  the  Ci)ntractors  erected  a  plant  near  Fort  Plain  railroad 
station  for  doing  some,  at  least,  of  the  excavation  of  rock  in  n"? 
prism  ^  in  the  dry.'  They  have  also  broken,  by  blasting,  the  Ifl^p' 
boulders  in  the  river  betwe^'u  ]\fin(letivi]le  and  Fort  J^lain,  at^^ 
did  about  l-^^T)  cu.  yds.  of  excavation,  consisting  of  removing  stoii^ 
in  old  bridge  piers  m  ar  St.  Joliusvillc  to  Hough  creek,  to  be  nsecl 
for  riprap  and  paving  in  the  -*tream  <»ntrance. 

"  On  September  \)0,  1901),  no  work  had  Ikh'u  done  on  eithc^r  con- 
tract No.  20-C'  or  contract  Xo.  20-D." 
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Erie  Canal,  Residency  No.  3. 

Resident  Engineer  F.  P.  Williams  reports: 

'*  The  limits  of  the  residency  are  old  lock  27  near  Cranesville, 
at  the  east  end,  and  old  lock  34  near  Mindenville,  at  the  west 
end,  covering  a  length  of  34.4  miles  along  the  Mohawk  river.  This 
report  is  of  preliminary  work  executed  on  this  residency  and  also 
on  contract  No.  17  and  that  portion  of  contract  No.  14  lying  within 
these  L'raifs. 

"Surveys.  The  surveys  for  32  parcels  of  appropriated  lands 
on  the  dredging  contracts  wore  made  during  the  year.  This  work 
has  been  done  by  parties  on  construction  work,  as  time  permitted. 
The  engineering  work  necessary  for  construction  work  at  the  five 
different  loc*ks  and  dams  on  the  residency  has  been  done  as  far  as 
the  work  of  the  contractors  has  required,  and  measurements  taken 
each  month  for  estimates.  Gage  readings  have  been  taken  each 
Friday  at  Amsterdam,  at  St.  Johnsville  and,  until  a  regular  gage- 
r(»ader  was  established  in  the  spring,  at  Canajoharie. 

''  Office  wotI\  The  appropriation  maps  for  52  parcels  of  land 
(jn  the  dredging  contracts  of  the  residency  have  been  revised,  com- 
l)lcted  and  checked.  Completed  tracings  for  8  parcels  at  stream 
entrances,  contract  No.  20-B,  completed  tracings  for  12  parcels 
at  stream  entrances,  contract  No.  20-C,  and  complete  d  tracings  for 
8  parcels  at  stream  entrances,  contract  No.  20-1),  were  sent  to  the 
head  office  at  Albany.  The  :?earclies  for  70  parcels  of  appr()priat<H{ 
lands  have  been  well  advanced  toward  completion  and  the  assessed 
vahies  obtained.  During  the  winter  m(mths  the  engineering  force 
has  been  employed  in  preparing  estimates  of  construction  work 
(lone  during  the  season  of  1008  in  final  estimate  form.  Reports 
on  about  half  a  dozen  (^ourt  of  Claim  cases  have  been  prepared. 

"On  February  1,  by  direction  of  the  State  Engineer  and  Sur- 
veyor, I  was  placed  in  charge  of  the  construction  work  on  con- 
tract No.  14,  Residency  No.  3,  to  succeed  JMr.  S.  ^f.  Savage,  who 
accepted  the  position  of  Engineer-Secretary  with  the  Advisory 
Board  of  Consulting  Engineers. 

"  During  the  past  summer,  contracts  Nos.  20-B,  20-C  and  20-D, 
(comprising  the  dredging  work  in  the  Mohawk  river  across  this 
residenifv  have  been  let.     ^Ir.  E.   A.    Lamb,  Resident  Engineer, 
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has  been  placed  in  charge  of  this  dredging  work  and  will  report 
relative  to  the  same. 

"  Contract  No,  17.  On  this  work,  which  ineludes  the  construc- 
tion of  dam  7,  Icx'k  11,  at  Amsterdam  and  dam  S,  lock  12,  at 
Tribes  Hill,  the  contractor,  Alexander  ^furdoch,  has  advanced  the 
work  steadily  and  completed  the  following: 

^^At  dam  7,  lock  11,  Amsterdam:  The  concrete  of  lock  ami 
guide-walls  commenced  in  11M)8  has  hei^n  practically  completed. 
The  bank  protection  and  south  span  of  dam,  which  were  in  prep- 
ress of  construction  last  year,  were  complettd  during  the  fall  ^»f 
1908.  The  north  span  of  the  dam  has  been  completed  during  tlv* 
past  season.  The  principal  itcm-^  left  to  be  done  at  this  site  are 
the  construction  of  the  middle^  s]mn  of  dam  and  the  erection  '^t 
the  steel.  The  engineering  wnrk  has  been  in  charge  of  Mr.  M. 
E.  James,  Assistant  Engineer,  and  party,  at  Amsterdam. 

"At  dam  8,  lock  12,  Tribes  Hill:  The  scmth  span  of  dam  m 
pier,  which  were  in  progi'e-^s  of  ccmstruction  at  the  close  of  la^^ 
year's  report,  have  been  practically  completed.  The  construction 
of  the  lock  has  been  rapidly  advanced  during  the  present  year. 
The  eneineerinfic  work  has  been  in  charae  of  Mr.  A.  E.  Steere,  A-^- 
hi^tant  Engineer,  and  party,  with  an  ottice  at  Tribes  Hill. 

"General  remarks,  contract  17:  The  C(»ntractors  have  emplovc*! 
extension  coffer-dams,  a  dozen  pumps,  two  steam-shovels,  several 
derricks  of  different  tyjKs,  pile  drivers,  dinkeys,  cars,  a  cab"" 
way  and  two  different  crushing  and  mixing  plants,  several  stean^ 
drills,  etc..  in  progre^-^ing  this  work.  Half  the  contract  work  ha^ 
Ixen  completcxl  to  date.  The  average  daily  force  employed  by  tk 
contractors  at  bnth  sites  at  the  height  of  the  season  numbered  aboui 
aOO  men. 
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T/ir  following  table  shows  the  items  of  work  done,  the  per- 
age  completed  to  date,  etc. : 


ITEMS  OF  WORK. 


two cu.  yds. 
( boles  in  rock lin.  ft. 

)   .wacing f  t.  B.  M. 

nbonkment c«.  yds. 

cu.  yds. 

^r.  white  oak.... ft.  B.  M. 

ipile?,  15 ft  long No. 

I  piles.  16  ft  long. No. 

piles,  20  ft  long No. 

filing sq.  ft. 

^t-piUng ftB.  M. 

(a  concrete cu.  yds. 

t  concrete cu.  yds. 
cu.  yds. 

cu.  yds. 

D cu.  yds. 

) cu.  yds. 

>       'rap cu.  yds. 

Euprap cu.  yds. 
I lbs. 
«/ lbs. 

'  >ct,*i«ent. lbs. 

dam? No. 

dam  8 No. 

..No. 


f 


.No. 


Preliminary 
estimate  as 

Done  during 
Alex.  Murdoch. 

Total  work 

Permit 
of  work 

affected  by 
alteraUons. 

done  to  date. 

done  dur- 
ing year. 

Lump  sum. 
1S5.336 

80% 
127.7^1 

27.7 

51.320 

150 

0 

100 

0 

100.000 

56.000 

73.849 

56.0 

33,000 

15.244 

17.988 

46.2 

225 

05 

156 

28.9 

3.000 

1.248 

1.248 

41.6 

547 

288 

495 

52.7 

I.IOO 

279 

931 

25.4 

500 

0 

342 

0 

700 

0 

573 

0 

75.000 

20.227 

58,418 

27 

49,977 

25.006 

37,464 

50 

1.794 

719 

1,037 

40.1 

7.000 

56 

56 

0.8 

1.021 

399 

633 

40 

4.200 

2.439 

u  ,594 

58.2 

4.300 

2.570 

2.787 

59.9 

5.300 

1 ,9t)7 

3.505 

37.1 

4.:no 

1 ,902 

3.046 

45.5 

25.000 

11.135 

17.951 

44.5 

2,tU7.()()0 

30.180 

36.909 

1.4 

182.247 

97.307 

147,317 

53.4 

:« 

24 

24 

63.2 

32 

10 

10 

50 

8 

5 

6 

{\2.b 

4 

21. 8%  of  1  gate. 

21.8%oflR,ite. 

5.8 

4 

217o  of  1  gate. 

21%  of  1  giite. 

5.2 

4 

32.1%  of  one. 

45.1%  of  one. 

8.0 

Percent 

of  work 

done  to 

date. 


80 

eo 

66.0 
73.8 
54.5 
60.7 
41.6 
90.5 
84.6 
68.4 
Finished 
77.9 
74.9 
57  8 

0.8 
62 

85.5 
64.8 
66.1 
70.7 
71.8 

1.4 
80.8 
63.2 
50 
75 

5.5 

5.2 
11.3 


mtracc  ^^^.  14,  Section  3:   On  this  work,  which  indiuh^  the 

i>'\lon  <^'L  dam  0  and  l(K*k  13  at  Yo.sts,  the  construction  of 

f>  and  I'^'k  14  at  Canajoharie,  the  construction  of  dam  11 

k  15  at  hovt  Plain,  and  the  construction  of  a  retaining  dam 

'Irnville,  the  contractors,  Acme  En^^ineering  and  Contract- 

'.,  have  advanced  the  work  rai)idly  during  the  year  as  follows : 

lam  0,  lock  13,  Yo-ts:   The  land  wall  and  upper  guide-wall 

i'Ki'k,  which  w(Tc  in  ])rogress  of  construction  at  the  close  of 

ars  report,  were  practically  completed  in  the  fall  of  1908. 

the    present   scasoji   the  lower  guide-wall  has   been  con- 

1,  the  iipiKT  ])art  of  the  floor  of  the  lock  and  the  river  wall 

:icf  d,   and  the  excavation  for  the  south  span  of  dam  about 

led.      The  subcontractors  have  employed  a  hydraulic  dredge 

cavating  and  pumping,  al^o  thne  large  traveling  derricks, 

t*n-ive  washing  and  mixing  plant,  cars,  pumps  and  sundry 

(er  plant  in  progressing  the  work.     The  engineering  work  has 

in  charge  of  ^Ir.  E.  1).  Ih'udricks,  Assistant  Engineer,  and 

:,  at  field  office  on  the  site. 
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'*At  tlain  10,  liN-k  14.  (*anaji>harir :  The  stripping  at  Wk . i 
ys'iK  cniiiiiKrntMl  in  tin*  fall  of  11U)S.  During;  the  pre^ut  sta 
tin*  excaxatjon  at  I'wk  ainl  irui<l«'-wall'*  ha^  Ihh*!!  well  iKlvaiice! 
!li«-  ('Miu'ntf'  for  iln-  1mw<  r  iriiiilr-wall  cuinpletetl,  the  lan<l  *f 
iirarlv  cniiijj'riMl.  '|'|i«'  <'\<'avation  W(»rk  hfl'^  \hvu  diffimll  "114 
rnuut  of  thr  -"oft  iiafjin-  i»f  tlio  iiiatcrlal.  The  conoreto  f^':'^ 
aprnii  «»f  \hr  ii«»rili  -|»;iii  of  (l:iiii  lia^  Ihm'Ii  r«niU)l4*t«Hl  an«l  tlwr::"*! 
f«»r  ihr  ^aiiic  Ii:t-»  Im-imi  ''-'imjn  lu'*  il:  Tlw»  (*oiitra<*tor3  have  enu'  '•^ 
a  >tt'ain--«liMVtl,  diiikrw  aii<l  t-ar^.  tliree  lar^  travolinp  «K''' "4 
a  <*nihT<  (('  TiiixiiiL!  j 'la lit,  )Mim|i^.  i-ic,  in  proj^ressiiip  the  work.  •• 
<  iii:iiiM'riiii;  w 'ik  lia>  1  «•<  n  in  diarirt'  af  Mr.  I^^wis  Hartl*"^ 
>i-lanl  KiiiiinMr,  iiii<l  |»ariy,  with  Mtlirc  at  Caiiajoharic*. 

**At  (hiHi  11,  Inrk  l.'),  Km-t  Plain  :    Tho  work  on  the  nor'i-^' 

<»f  (lam  in  |»n»t:n'-<  at  'lir  »'I'»m'  of  la-t  vcarV  reixirt  hasb*-* 

vancril  ainl  j»rariic';illy  coniplftc^l.      Tlio  rcinainder  of  conc^*' -^ 

tla*  river  wjill  (»f  l.>ck  h:i-  iMM-n  l.ii'l  an«l  the  Inwt*r  £^li<^<^"^*^  * 

>ii'ucli'<l.      TIn'  M.nih   -^I'Mp  nt'  ihini  ha-  Iwrn  ahout  (*onipk"t''' * 

tile  pier  (Munnu  nr(  (i.      The  lialant-t*  of  th<*  work  ninainin^* 

ili'iii'   is   tini-hiLii'   n]»   <inall    ]>irti"ii^  ol'  \v«>rk  Hearing  04>nip'''' 

and  the  >t»cl  wnrk,  cxci  j)t  the  lock-i;al,  <  an«l  nccdlc^-ljcain?,  ^^ 

have  Ix'cn  s(  t.      The  cnnlract'i''-  have  cninlfyctl  a  cablewav,  di^^ 

cars,  two  hirin'  travclinij:  •l<rrick'^,  pump-  and  --nndry  small  i^ 

ill  T)roirr<*>siiiir  the  w-irk.     The  cniiinciTinir  work  lias  been  in  ''^i 

of   Mr.   Lcwi^    Iiarllctt,   A«^-i-tant   EnniniMr,   and   partv,  wi^^ 

'  I       ft 

otiice  at  Fort  Plain. 

"Al  ^lindcnvillc*  rctainin*:-  dain  :  ilw  w^^rk  at  tlic  Min<h'ti 
rctainini;  dam,  whi<di  wa^  ctunmcncf-d  durintr  ll'OS,  has  lx»rii 
vancod  and  is  i)ra('tica]ly  conijdctcd,  iindrr  th(»  dinrtion  of 
.sistant  Encinoor  iNcu^^fhwandcM*. 

"General  remarks,  contract  14,  section  *1 :  The  averaged 
force  on  the  four  jobs  on  contract  14,  at  the  Insight  of  the  seas 
work,  was  about  450  men.  The  river  and  weather  condit 
have  been  favorable  for  river  work  durinjr  the  past  season.  . 

"  G(*neral  residency  remarks:  The  residency  office  has  been  2 
tinned  in  the  old  Guy  Park  IIou?e  at  Amsterdam,  apj^ropria 
by  the  State  for  construction  purposes. 


//.;;.■ 


'  -I 

> 


f,'  ' 


l'( 


(11 


D 


•  •  •  •  ?• 

•  •  •••  t 

■  ■    •  * 


>  •■ 


Eastekn  Division:    Barge  Canal. 


G7 


"  The  following  table  shows  the  amount  of  work  done,  etc.,  on 
that  portion  of  contract  No.  14  within  Residency  No.  3 : 


ITEMS  OF  WORK. 


Clearing lump  sum 

All  excavation cu.  yds. 

Sheeting  and  bracing ft  B.  M. 

Forming  embankment cu.  yds. 

Sawed  lumber,  vellow  pine ft.  B.  M. 

Sawed  lumber,  hemlock ft  B.  M. 

Sawed  lumber,  white  oak ft  B.  M. 

Stone  filling  in  cribs cu.  yds. 

Foundation  piles,  10  ft  long No. 

Foundation  piles,  14  ft  long No. 

Foundation  piles,  16  ft  long. No. 

Foimdation  piles,  20  ft  long No. 

Wooden  sheet-piling ft  B.  M. 

Second-claas  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Second-ckiSB  stone  paving cu.  yds. 

Third  class  stone  paving cu.  yds. 

Ballast cu.  yds. 

Fln<t-cla8B  riprnp cu.  yds. 

Second-class  riprap cu.  yds. 

Third-class  riprap cu.  yds. 

Fourth-daoi  rimp cu.  yds. 

Structural  steel lbs. 

Metal  In  loek-gates Ibe 

Metal  in  ne«Ue-dams lbs. 

Metal  reinforcement lbs. 

Iron  castinei,  plain lbs. 

Iron  castings,  machined lbs. 

Coat  iron  shoes  for  uprii^ts lbs. 


Preliminary 
estimate, 
including 

alterations. 


150 

423.165 

83,412 

65,877 

115,890 

64.902 

7.000 

1.400 

70 

1.500 

2.562 

"  m,m 

75.199 

1.280 

3,577 

460 

2,263 

2,847 

7.460 

942 

8,607 

2,526.966 

566.400 

246,000 

198,769 

34,900 

22,200 

86.000 


Work  done 
during  year. 


Total  work 
done  to  date. 


146,225 

217,500 

43,122 

46,734 

14.214 

14,660 

3,972 

27,615 

7,047 

49,094 

800 

6,155 

179 

1,181 

37 

37 

19 

19 

650 

721 

17 

96 

38.496 

38,496 

29,618 

35,379 

333 

472 

120 

120 

42 

42 

382 

394 

150 

283 

1,370 

1.530 

87 

87 

2.153 

2,200 

15.418 

19,223 

138,219 

138,219 

55,050 

55,050 

38.889 

43,035 

11.815 

11,815 

11.342 

11,342 

37,708 

37,708 

Percent 
of  work 
done  dur- 
ing year. 


34 
52 
22 

3 
11 
11 
13 
53 

1 
25 


Percent 

of  work 

done  to 

date. 


40 
51 
56 
22 
24 
76 
87 
84 
53 
1 
28 


33 

33 

39 

47 

26 

37 

3 

3 

9 

9 

17 

18 

5 

10 

18 

20 

9 

9 

25 

25 

0.6 

0.7 

24 

24 

22 

22 

19 

22 

34 

34 

51 

51 

44 

44. 

Erie  Can.vl,  Eesidency  No.  4. 

Resident  Engineer  Philip  II.  Dater  reports : 

"  Residency  No.  4  of  the  Erie  canal  extends  from  a  point  2,400 
f(^ct  east  of  lock  No.  34  of  the  present  canal  at  Mindenville,  Mont- 
gomery county,  to  the  west  line  of  Herkimer  county  at  the  easterly 
boundary  of  the  city  of  Utica.  The  total  length  of  the  T3arge  canal 
within  the  limits  of  the  residency  is  27.8  miles.  For  purposes  of 
construction  the  work  is  divided  into  the  following  contracts,  all  of 
which  are  let: 

"  Contract  No.  18,  land  line  from  VL'  mile  east  of  Mindenville 
to  Indian  Castle.     Length,  3.()3  miles.     Contract  price,  $859,460. 

"  Contract  No.  20-A,  land  line  and  dredging  from  Indian  Castle 
to  Little  Falls.     Length,  4.5  miles.     Contract  price,  $490,592.50. 

"  Contract  No.  31,  land  line  through  Little  Falls.  Length,  1.01 
miles.     Contract  price,  $S:>0, 770.43. 
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"  Contract  Xo.  30,  land  linos  and  dro<lging  from  Little  Falls 
to  Sterling  cnok.  Length,  14.<i2  niile:5.  Ccmtract  price, 
$2,501,060.50. 

"  C^)ntnict  Xo.  20,  land  lino  from  Sterling  creek  to  the  Oneida- 
Ilerkimor  county  line.  Length,  4.0  miles,  (^mtract  price, 
$083,713.00. 

"  Contract  Xo.  13.  The  super-^trnctures  for  two  bridgts  on  con- 
tract Xo.  18  arc  included  in  thi'^  contract. 

"  These  contracts  include  all  the  main  work  to  be  done  on  this 
residency.  The  fvillowing  remains  to  be  put  under  cimtract:  On 
contract  Xo.  18,  temporary  locks  near  Ea«?t  Canada  creek  and  a 
bridge  near  Ilocky  Rift  dam;  on  c^mtract  Xo.  31,  the  removal  of 
existing  locks  and  the  building  of  one  lift  and  one  fixed  bridge; 
on  contract  Xos.  18,  20,  30  and  31,  machinery  for  operating  locks. 

"  The  following  statement  shows  the  progress  made  on  construc- 
tion work  and  on  plans  for  the  various  contracts  on  this  residency. 

''Contract  Xo.  18.  This  contract  b(\gins  at  the  eastern  end  of 
the  residency  and  provides  for  the  construction  of  lock  Xo.  10  at 
Mindenville,  a  retaining  dam  and  substructure  for  a  guard-^afe 
at  Indian  Ca.-tle,  sul)>tructures  for  two  highway  bridges,  3.03  miles 
of  standard  land  line,  a  temporary  canal  around  look  Xo.  10  and 
various  incid<ntal  structures.  The  contract  was  let  on  December 
2S,  lOOT),  to  the  O'Jirien  Sz  lloolihan  Contracting  Co.  of  Syracuse, 
X.  Y.  Work  was  bei^un  on  January  31,  1007.  During  the  vear 
ended  Septeml)er  30,  1000,  the  following  work  has  been  done: 

"  The  masonry  for  lock  Xo.  10,  including  the  guide-walls  and 
the  power  house,  has  l)een  completed.  Em))ankment  and  stone 
I)rotection  around  the  lock  have  been  practically  completed.  Mate- 
rials for  the  lock-gatC'^  and  needle-beams  have  been  delivered,  but 
not  erected.  The  sul )st met ures  for  the  two  highway  bridges  and 
for  the  guard-gate  have  been  nearly  comj)lete(l.  The  retaining 
dam  at  Castle  Creek  is  finished. 

"  Excavation  bv  dredcre  and  building  embankment  has  been 
in  progress  between  Sta.  4020  and  the  guard-gate,  also  between 
Sta.  3010  and  Sta.  30r,l.  The  dredge  work  was  done  under  sub- 
contract by  the  Central  Dredging  Co.  of  Cleveland,  O.  Xo  portion 
of  the  prism  is  entirely  completcnl. 
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'  Old  bridges  Nos.  124  and  126  have  been  moved  to  a  temporary 
location  during  the  construction  of  new  bridges  and  old  bridges 
Nos.  127,  128  and  129  have  been  removed. 

"  Under  alteration  No.  5  a  change  of  center  line  has  been  made 
between  Sta.  3973  and  Sta.  4028.  The  new  location  is  90  feet 
north  of  the  old.  Under  the  new  plans  the  tow-path  bank  along 
the  north  side  of  the  existing  canal  is  not  removed,  thus  allowing 
the  excavation  to  be  made  without  disturbing  navigation  in  the  old 
canal.  A  portion  of  the  western  end  of  this  new  location  has  be  en 
excavated  this  season. 

"Alteration  No.  6  provider  for  the  use  of  gravel  in  place  of 
broken  stone  in  concrete. 

"  The  progress  of  the  contract  work  has  been  slow,  but  the 
results  are  satisfactory.  A  large  amount  of  steam-shovel  excava- 
tion along  the  line  of  the  existing  canal  is  contemplated  as  soon 
as  navigation  closes.  The  structures  on  this  contract  are  nearly 
completed,  practically  all  the  remaining  work  being  prism  construc- 
tion.   The  work  is  44.7  |)or  cent  completed. 

"  This  contract  was  in  charge  of  Mr.  Geo.  T.  Oakley,  Assistant 
Engineer,  up  to  June,  1909,  and  since  June,  Mr.  E.  E.  Kendall, 
Assistant  Engineer,  has  been  in  charge. 

"  The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  done  up  to  SeptemlK'r  30,  1909,  including 
alterations  in  force  and  extra  work  orders: 


ITEMS  OF  WORK. 


CSttring lumpsum. 

Grubbing cu.  yds. 

All  exeaTation cu.  yds. 

Embankment cu.  yds. 

Lininff cu.  yds. 

Sawed  lumber M.  ft.  B.  M. 

Lumber  in  miter^ilb M.  ft.  B.  M. 

Sheeting  and  bracing H.  ft.  B.  M. 

Foundation  piles,  13  ft.  long No. 

Foundation  piles,  20  ft.  long No. 

Seoond-dasB  concrete cu.  yds. 

Reinforced  concrete cu.  yd.<;. 

Qrouted  filling cu.  yds. 

FirBt-elan  masonry  coping cu.  yds. 

Wash-wall cu.  yds. 

Cobblestone  paving sq.  yds. 

Ballast cu.  yds. 

Third-class  riprap cu.  yds. 

Fourth-dasB  riprap cu.  yds. 

Structural  steel Ibs.l 

Eetal  reinforcement lbs. 


IVeliminary 

estimate, 

including  all 

alterations. 


1500 

24,100 

944.070 

516,920 

2,140 

1. 

2 

SO 

120 

140 

23.918 

486 

0 

5 

30,470 

50 

100 

150 

2.605 

22,640 

Od|dv4 


Work  done 
during  year. 


2,713 

107.000 

15.141 

320 

0 

0 

11. 

0 

76 

3,074 

316 

0 

0 

0 

0 

90 

0 

215 

1,810 

18.513 


Total  work 
done  to  date. 


1400 

10,532 

373,048 

158,519 

320 

0 

0 

22.8 

108 

104 

22,384 

378 

0 

0 

0 

0 

90 

0 

549 

14.432 

29.837 


Per  cent 
of  work  \ 
done  dur- 
ing year. 


11 
11.5 

3 
15 

0 

0 
22.5 

0 

54.5 
13 
65 

0 

0 

0 

0 
90 

0 

8.5 

8. 
33.5 


Per  cent 

of  work 

done  to 

date. 


80 

43.5 

39.5 

30.5 

15 

0 

0 

45.5 
90 
74.5 
Completed 
77.5 

0 

0 

0 

0 
90 

0 
21 

63.5 
53.5 
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ITEMa  OF  WORK. 


Prvllinl&tfy 
eatimatc.        Work  dooe 
inciudinK  all  |  during  year, 
altfrations.  i 


Totolwork 
done  to  date. 


Per  oeoi 
of  work 
done  dur- 
ing year. 


Gul  iron  pipe,  laid \b». 

Steel  casUngB Ibn. 

Iron  casUni^  plain Ib^. 

Iron  castinRft.  machined Ibn. 

Wooden  fencing lin.ft. 

Upper  lork-gates No. 

LowfT  lock-gates N». 

Upper  ncedle^am Nu. 

Lower  needle^dam No. 

Lock-valvcR Nt». 

Removal  of  brldae  aupentrurture No. 

Maintaining  traffic lump  <<u[i) 

Deduct  for  building  removed lump  ."um 

Deduct  for  iheeting  and  bracing  previoiislv 

Serond-claas  concrete  in  place  of  grouted  filling 
Seoood-claas  gravel  concrete cu.  yd». 

Extra  Work. 

lining  temporary  canal cu.  ydx. 

Steel  sbeet'piling W].  ft.  j 

Preparation  of  2900  sand  btt0j lump  am' 

Lining  temporary  tow-path cu.  yd^ 

Widening  approach,  temporary  c.inal .  cu.  yd.« 
Lnying  pipe  to  drain  water  from  c^Wnn .  . 


343.000  , 

0 

4.000 

2m 

14.  S.-© 

1.125 

9.000 

0 

3.448 

0 

2 

0 

2 

0 

1 

0 

1 

0 

4 

0 

11 

3 

$2,000 

$300 

13.000  , 

0 

01 
07 

06 
36 
5 


10.343 

950 

4.240 


10.343 

61 

1.135 


0 
0 
0 
0 
0 
0 


0 

3.650 

14.50K 

8.150 

0 

0 

0 

0 

0 


09 
095 
07 
06 

0  36 

8.5 


SHOO 
$3,000 

10.343 

894 
1.135 


252 
8.000 

$32 

1.000 

2.172 

$1,144 


0 

6.5 

7  5 

0 

0 

0.5 

35 

0 

6 

9 
32 
15 

0 

100 
6.5 
26.5 


0 
0 
0 
0 
0 
0 


pier  cent 

of  work 

done  to 

date. 


0 
91 
98 
90.5 

0 

4  5 

4  75 

7 

6 

9 

77 

40 

100 

100 
Oompleted 
26.5 


100 
100 
100 
100 
100 
100 
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Contract  No,  13.  Thi.s  contract  iiioliides  in  part  the  super- 
structures for  two  liijijliwav  bridges  on  contract  Xo.  18.  The  con- 
tract  wa.s  let  on  NovemlKr  7,  11)08,  to  the  Penn  Bridge  Co.  of 
Beaver  Falls,  Pa.  The  steel  work  has  been  fabricated  in  the 
sh(>j)s,  but  none  of  it  has  been  erected. 

"  Contract  No,  20-A.  This  contract  bcgiii.<?  at  the  west  end  of 
contract  Xo.  18  and  extends  to  the  ea-t  end  of  contract  Xo.  31  at 
Little  Fall's.  The  work  includ(s  0.7  mile  of  land  line  at  the  e-a>t- 
ern  end  and  3.8  miles  of  dredc:in<r  in  the  ^lohawk  river  between 
Rocky  Rift  dam  and  Little  Falls.  Tlie  contract  was  let  on  August 
20,  1900,  to  Houston  Barnard,  of  B<H-h(^>ter,  X.  Y.  Work  has  not 
Ixen  begun. 

"  Contract  No.  31.  This  contract  j^rovidcs  for  the  construction 
of  lock  Xo.  17.  a  guard-gate,  bridge,  r<'taining  walls  and  one  mile 
of  land  line  through  the  city  of  Littl(^  Falls  and  for  the  building 
of  a  movable  cn^-^t  on  the  K<.ckv  Rift  dam  and  the  superstructure 
of  the  Indian  Ca.stle  guard-gate.  This  contract  was  lot  on  Sep- 
tember 2,  1008,  to  Casev  &  Murrav,  of  Rochester,  X.  Y.  Work 
was  l)eguii  oil  S('j)t(»mb(r  12,  1008. 

"  The  south  wall  of  lock  Xo.  17  and  a  timber  tow-path  around 
it  WTre  built  during  the  winter,  thus  av(»iding  the  use  of  a  coflFer- 
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dam  in  the  bed  of  the  old  canal.  During  the  summer  excavation 
for  the  north  wall  and  lock  chamber  has  been  carried  nearly  to 
completion,  the  north  wall  being  ready  for  concrete.  Most  of  the 
excavation  from  the  lock  was  dumped  in  the  large  spoil  bank  in 
the  river  near  Sta.  4305. 

"  Excavation  of  rock  for  prism  has  been  made  from  Sta.  4307 
to  Sta.  4313,  the  stone  being  crushed  for  concrete  use.  The  re- 
taining wall  on  the  north  side  of  the  canal  from  Sta.  4301  to  Sta. 
4305  has  been  built  and  work  begun  on  the  wall  running  westward 
from  Sta.  4308. 

"  During  the  winter  of  1908  the  high  cliff  on  the  south  side  of 
the  canal  from  Sta.  4317  to  Sta,  4322  was  excavated  and  the  wall 
along  the  north  side  o])posite  to  it  was  nearly  completed.  This 
work  was  done  by  the  P.  B.  McCaghey  Co.  of  Little  Falls  imder 
subcontract. 

"  The  western  end  of  the  contract  from  old  lock  No.  38  to 
Hansen  Ave.  bridge  has  been  sublet  to  Lathrop,  SEea  &  Henwood, 
o{  Buffalo,  N.  Y.  Their  work  has  consisted  of  building  the  retain- 
ing wall  along  the  north  side  of  the  old  feeder  from  Bellinger  St. 
to  Hansen  Ave.,  some  excavation  of  prism,  building  Hansen  Ave. 
bridge  and  approaches,  raising  the  river  bridge  leading  to  Hansen 
island  and  drilling  rock  preparatory  to  winter  excavation  with 
steam-shovel. 

"  Under  an  extra  work  order  dated  ilay  5,  1900,  fenders  have 
been  placed  on  the  timber  low-path  around  lock  No.  17. 

"  The  following  alterations  have  been  put  in  force : .  No.  1,  chang- 
ing the  size  of  broken  stone;  No.  2,  modifications  of  power  house 
at  lock  No.  17. 

"  Progress  on  this  contract  has  been  rapid  and  the  work  good. 
The  percentage  of  work  done  to  date  is  34.3,  which  is  7  per  cent 
ahead  of  the  elapsed  time. 

"  The  engineering  work  on  this  crjutract  has  been  in  charge  of 
Mr.  Frederick  W.  Harris,  Assistant  Engineer. 
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"  The  following  summary  shows  the  amount  of  work  put  nndcT 
contract  and  the  amount  done  up  to  September  30,  1000,  inrlnd- 
ing  alterations  in  force  and  extra  work  orders: 


ITEMS  OF  WORK. 


Clearinf lump  mini 

ExeavatkM  .T. cu.  yds 

RrmoYsl  of  dam  maaonry cu.  yda 

Round  brarinc lin.  ft 

SheeUni  and  bradni M.  ft.  B.  M. 

Channeling sq.  ft. 

Embankment ru.  yda. 

linlnc cu.  ydi4. 

Puddw pti.  yd«. 

Sawed  lumber M.  ft.  B.  M. 

Lumber  in  miter-aiUs  and  Rutra .  M.  ft.  B.  M. 

Lumber  in  rnvdles M.  ft.  B.  M. 

Round  timber Hn.  ft. 

Second-claflB  concrete cu.  yds. 

Reinforced  concrpte cu.  yds. 

Firvt-claas  maaonry  coping cu.  yds. 

Dry  retaining  wall cu.  yd.s. 

Third-clan  stone  paving sq.  yd.<«. 

Cobblestone  paving sq.  ydn. 

First-claas  riprap cu.  yd.H. 

Fourth-class  riprap cu.  ydH. 

Structural  steel \)». 

Metal  reinforcement lbs. 

Iron  castings,  plain Ibn. 

Iron  castinnp.  mnrhinrd Ihd. 

Metal  in  vpper  lock-gtitrfl   JbH. 

Metal  in  lower  lork-gHlcn Uw. 

Metal  in  buffcr-benms Il>««. 

Metal  in  lock-valvca Hw. 

Metal  In  guard-gates Iba. 

Wooden  tence lin.  ft. 

W.  I.  pipe  railing lin.  ft. 

Lnttioc  railing lin.  ft. 

Filling  seams lin 

Repobiting  old  masonry lin 

StcMrehoi'ses 

Coffer-dama,  pumping,  etc 

Drilling  bolt  noles  in  rock lin.  ft. 

Raising  bridge  superstructura 

Maintaining  traffic 

Maintaining  navigation 

Deduct  for  Duildings  removed 

Deduct  for  bridge  superstructures  removed .    . 

Brra  Work. 
Bracing  timber  towpath 


ft, 
ft. 


Preliminary 

entimate, 
including  all 
altera  Uona. 


$100 
244.038 

1.000 

ao 

43.000 

15.H00 

3.320 

740 

70 

4 

7 

ft. 300 

57.160 

387 

3 

9.240 

16N 

180 

230 

12.400 

1.V».485 

100.940 

2(1.  HOO 

13.000 

i:».uoo 
4:v).ooo 

8[),000 

()().(xn 

680.000 

l.-SOO 

1.080 

184 

2..')00 

3.000 

$800 

11.000 

tiOO 

11.800 

11.000 

$1,000 

$3,500 

$oO 


Work  done 
during  year. 


$ao 

Bv,89v 

0 

0 

0 

0 

1.M2 

328 

136 

53 

0 

0 

2..'S08 

26.180 

127 

0 

1.273 

37 

0 

0 

993 

119,013 

29.9.')6 

10.r)79 

6.:m 

3.(i87 

.Mn 

2. Ml 

0 

206 

330 

0 

114 

0 

1.395 

0 

0 

0 

$1,800 

0 

0 

$3..'ino 

$25 


$451 


Total  work 
done  to  date. 


IVr  oent 
of  work 
done  dur- 
ing year. 


$.■» 

89.899 

0 

0 

0 

0 

1.542 

328 

136 

53  9 

0 

0 

2,.')98 

26.180 

127 

0 

1.273 

37 

0 

0 

993 

119.013 

29.956 

10. ^79 

6..T24 

3.tih7 

2.t'>41 

0 

20«l 

330 

0 

114 

0 

i.;»5 

0 

0 

0 
$1,800 

0 

0 

$3. .wo 

$25 


$451 


50 

37 

0 

0 

0 

0 

10 

10 

18 

71 

0 

0 

49 

46 

33 

0 

14 

22 

0 

0 

8 

76 

29 

40 

48 

2 

0 

3 

0 

0 

22 

0 

62 

0 

46. 

0 

0 

0 

100 

0 

0 

100 

50 


100 


5 
5 

5 
5 
1 
5 

03 


Pff  cent 

of  work 

dooe  to 

date. 


50 
37 

0 

0 

0 

0 
10 
10 
18.5 
71 

0 

0 
49 
46 
S3 

0 
14 
22 

0 
0 

76.5 
29.5 
40 
48.5 

2  5 

0  1 

3.5 

0 

003 
22 

0 
62 

0 
46.5 

0 

0 

0 
100 

0 

0 

100 

50 


100 


ft    /i 


Coniraci  No.  30.  This  contract  extend-^  w(  stward  from  contract 
!N'o.  31  and  includes  3.7  miles  of  river  line  to  Jaeksonburg,  4.1 
miles  of  land  line  to  Herkimer,  4.0  miles  of  rivcT  line  to  Frankfort 
and  3  miles  of  land  line  to  the  east<Tn  end  of  contract  Xo.  29  at  a 
point  Y2  niile  east  of  Sterlinc:  creek.  The  contract  includes  lock 
No.  18  at  Jacksonbnrc:,  a  irnard-iriite  an<l  a  movable  dam  at  TTerki- 
mer,  a  rctaininc:  dam  at  Frankfort,  five  l)ri(l^es  and  incidental 
work.  The  contract  was  let  on  Jidy  10,  1001),  to  the  Acme  En- 
gineering and  Contracting  Co.  of  Sch(^iiectady,  X.  Y. 


S  IS  S 

^^ 
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"  Xo  contract  work  has  been  done,  but  a  lar«:e  number  of  the  ap- 
propriation surveys  have  been  completed.  Mr.  Geo.  I.  Oakley, 
Assistant  Engineer,  is  in  charge  of  the  engineering  on  this  contract, 
with  an  office  at  Herkimer,  K.  Y. 

"  Coniract  No,  29.  This  contract  begins  at  the  western  end  of 
contract  ^o.  30  and  includes  4  miles  of  land  line,  the  western  end 
being  at  the  eastern  boundary  of  the  city  of  Utica  at  the  Oneida- 
ITerkimer  countv  line,  which  is  ako  the  westorn  limit  of  the  resi- 
drncy.  The  contract  includes  lock  Xo.  19  at  Sterling  creek,  two 
spillways,  a  dam,  two  large  culverts  and  two  bridges.  The  con- 
tract was  let  on  April  3,  1909,  to  the  Maryland  Dredging  &  Con- 
tracting Co.  of  Baltimore,  Md. 

"  Work  was  begun  in  June.  The  prism  has  been  excavated  from 
the  western  end  of  the  contract  for  about  %  of  a  mile.  The  sub- 
structure of  the  West  Schuyler  bridge  has  been  completed  and  some 
work  done  on  minor  structures.  The  entire  right-of-way  line  has 
])evn  monumented.    The  contract  is  4.5  per  cent  completed. 

"  The  engineering  on  this  contract  is  in  charge  of  Mr.  Maurice 
W.  Williams,  Assistant  Engineer.     The  office  is  at  Frankfort. 

^^  The  following  summary  shows  the  amount  of  work  put  imder 
contract  and  the  amount  done  up  to  September  30,  1909. 


ITEMS  OF  WORK. 


Prelimi- 
nary 
estimate. 


Clearing lump  Bum  { 

Grubbing cu.  yds.  | 

Excavation cu.  yd^t. 

Sheeting  and  bracing M.  f t  B.  M. 

Round  timber  bracing lin.  ft. 

Embankment cu.  yds. 

Lining cu.  yds. 

Sawed  lumber M.  f  t.  B.  M. 

Lumber  in  miter-silk  and  gates 

Foundation  piles lin.  ft. 

Wooden  sheet-piling 11  ft.  B.  M. 

Steel  sheet-piling sq.  ft. 

Sccond-claas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Firet-class  masonry  coping ci.  yd-). 

W^flsh-wall c'l.  yds. 

First-class  stone  paving sq.  yds. 

Third-class  stone  paving sq.  yda. 

First-class  riprap cu.  yds. 

Second-class  riprap cu.  yds. 

Third-class  riprap cu.  yds. 

Fourth-class  riprap ci.  yds. 

9-in.  vitrified  pipe,  laid lin.  ft. 

30-in.  vitrified  pipe,  laid lin.  ft. 

Skuctural  steei. lbs. 

Metal  reinforcement lbs.  | 

Iror  casUnga,  plain lbs.) 


$500 

32.000 

1.181.000 

60 

1,000 

909.000 

2,370 

9 

8 

85,140 

43 

1. 000 

32.500 

175 

4 

32.000 

2,030 

900 

210 

1.530 

600 

5.900 

31 

75 

233,000 

90,400 

13,600 


Prelimi- 
nary esti- 
mate, in- 
cluding all 
alterations. 


$500 

32,000 

1.181.000 

60 

1.000 

309.000 

2,370 

9 


Work  done 

during 

year. 


U 

14.006 

101,985 

5.6 

0 

11,004 

0 

0 


8 

0 

85,140 

1,280 

43 

0 

1.000 

0 

32,500 

405 

175 

1 

4 

0 

32,000 

0 

2.030 

0 

900 

0 

210 

0 

1.530 

0 

600 

0 

5,900 

0 

31 

0 

75 

0 

233,000 

0 

90,400 

2,003 

13,600 

0 

Total  work 

done  to 

date. 


0 

14.006 

101.985 

5. 

0 
11,004 

0 

0 

0 
1,280 
0 
0 
405 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2.003 
0 


Per  cent 
of  work 

done 
during 

year. 


0 
43 
8, 
9. 
0 
3. 
0 
0 

0 

1. 

0 

0 

1 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 


6 


Per  cent 
of  work 

done 
to 

date. 


0 
43 
8. 
9. 
0 
3 
0 
0 

0 

1. 

0 

0 

1 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 


6 
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ITKMS  OF  WORK. 


Iran  euUnip^  nuirhiDttl lbs. 

Metal  in  lock-sates lbs. 

Metal  In  buffer-beams lbs. 

Metal  in  lork-ralves lbs. 

Wooden  pavement sq.  yds. 

Wooden  lenoe lin.  ft 

Maintaining  traffic lump  buid 

Storehouse lumpsum 

Office  building lump  vm, 

Cofler-dama,  pumping,  baibng  nnd  dmin- 
tng lump  sum 


IVelimi- 

PreUml- 

naryfsU- 

nary 

mate^ln- 

estimate. 

riuding  all 

alterations. 

K.500 

K.500 

250.000 

250.000 

78.000 

78.000 

35.000 

35.000 

500 

5A0 

2.H00 

2.800 

11.000 

11.000 

|H(X) 

IHOO 

|2.'i0 

$2:}0 

17.500 

17.500 

Per  eent 

Per  crat 

Work  done  Total  work 

afw«k 

of  work 

during 

done  to 

done 

done 

year. 

date. 

during 

to 

y»r. 

date. 

0 
0 
0 
0 
0 
0 

$350 
0 

1188 


1           0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1350 

35 

0 

0 

1188 

75 

1           0 

1 
0 

0 
0 

u 

0 
0 
0 

35 
0 

75 


"  In  addition  to  the  above  contract  work  the  following  miscel- 
laneou8  work  has  bren  done.  Aj>|)roj)riation  siirvevi?  on  contract 
Xo.  21)  have  In^en  completed  and  are  well  und(»r  way  on  contract 
Xo.  30.  Additional  ai)j)ropriation  surveys  have  Ix^^n  made  on 
contracts  Xos.  18  and  *]1.  A  small  amount  of  center  line  has  been 
relocated,  topo<rraj)hy  taken  and  drive  rod  soundin<rs  made.  Weekly 
gage  Headings  along  the  Mohawk  river  have  Ixx'n  taken  throughoiit 
the  year. 

**  The  following  tabular  statement  shows  the  condition  of  the  pre- 
liminarv  work  on  this  residency.  There  should  Ik?  verv  little  in- 
crease  in  anv  of  these  iteni'*,  as  the  work  on  this  n^sidencv  is  now 
all  under  contract : 


Tahiihir  Slafcnfcnt  of  PrcVuninary  \Vor\\ 


ITEMS. 


RriK»rt«<l 

Spt.  30, 

lUOh. 


Transit  linr mil»>s  177 

Lcvfla  (inrhidinR  cr(»s-stTtionM) niil<"8  22S 

Bonnes  (wush-drill,  driv«*-r(Kl  and  earth  aupT) liii.  ft.       27,220 

Borings  (Cjilyx  drill  and  U^t  piUi) lin.  ft."  4«0 

Topogriiphy sq.  niil«"^  4 

White  p:ip«T  plana  (1  inch  -  100  fwt) niil«  s  33 

Cross-sections iniU-s  45 

C-onlrart  tracinjcs inilt*  28 

Estimates,  prrliminary niilo  2H 

Estimates,  contraet milt's  2S 

Appropriation  surveys miles  10 

Appmpriation  plana mih-s  7 

Blue  line  8ur>'cys uules  12 


Sept.  30, 
iwi6.to 

ToUlto 

Sept.  30, 

date. 

iwe. 

10 

187 

2 

225 

250 

27.470 

50 

510 

1 

5 

0 

SS 

0 

45 

0 

28 

0 

28 

0 

28 

10 

2D 

12 

19 

10 

23 

if 
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OiTAMPLAix  Canal,  TtEsiDKXCY  Xo.  1. 

Resident  Engineer  Frank  X.  Sanders  reports: 

"  This  residenev  extends  from  the  State  dam  at  Trov  to  the 
ehange  bridge  just  above  old  loek  No.  10,  noar  the  Northumberland 
dam,  Washington  county,  a  length  of  about  27  miles. 

"  The  work  done  has  consisted  of  preliminary  work  for  the  pur- 
pose of  comparative  estimates,  preparation  of  contract  drawinsjs  and 
supervision  of  construction.  During  the  year  a  subdivision  of  C(m- 
tracts  Xos.  69  and  70  was  made,  in  order  to  expedite  their  b<'ing 
placed  under  construction.  The  present  nund)ers  of  ccmtracts  in 
this  residencv  are  as  follows:  Omtract  No.  G8,  for  the  construe- 
tion  of  locks  Xos.  3,  4  and  5 :  contract  Xo.  01),  for  the  construction 
of  lock  Xo.  2 ;  contract  Xo.  70,  for  dredging  the  Hudson  river 
between  Waterford  and  lock  Xo.  1;  contract  Xo.  71,  for  dredging 
the  Hudson  river  between  lock  Xo.  1  and  lock  Xo.  2  and  for  the 
construction  of  lock  Xo.  1  and  dam  ^o.  1;  contract  Xo.  72,  for 
dredging  the  Hudson  river  between  lock  Xo.  2  and  lock  Xo.  4 ;  con- 
tract Xo.  73,  for  dredging  the  Hudson  river  l)etween  lock  Xo.  4 
and  lock  Xo.  5  and  also  the  construction  w^rk  north  of  lock  Xo. 
5  between  contracts  Xos.  1  and  OvS;  and  contract  Xo.  74,  for  the 
dredging  of  the  canal  channel  between  the  Hudson  river  and  lock 
Xo.  2  at  Waterford. 

"  During  the  early  part  of  the  year  a  comparative  estimate  was 
made  to  determine  whether  lock  Xo.  3  could  be  constructed  more 
advantageously  by  shifting  it  to  the  ea<t  and  ]>assing  through  a 
land  cut  instead  of  cutting  the  dam  of  the  West  Virginia  Pulp 
and  Paper  Comi)any,  as  the  plans  for  contract  Xo.  08  provided. 
All  the  necessary  sections,  quantities  and  computations  were  made, 
the  result  being  in  favor  of  the  old  line,  Anf^ther  comparative 
estimate  w^as  made  to  see  if  it  would  be  advisable  to  construct  lock 
Xo.  2  in  a  land  cut  between  the  highway  and  the  plant  of  the 
Hudson  River  Electric  Power  Company,  instead  of  through  the 
island  immediately  east  of  the  power  house,  as  was  originally 
planned.  All  the  necessary  field  work  was  done,  including  bor- 
ings, river  soundings,  cross-sections,  etc.     This  w^as  followed  by 
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the  office  work  to  dctf^rmiTio  the  comparative  co?5t.  It  was  found 
that  if  this  land  line  should  he  used  the  grade  between  lock  Xo.  1 
and  lock  Xo.  2  would  have  to  he  lowered  2.5  fwt  to  prevent  the 
back  water  from  the  propose  d  dam  Xo.  1  submerging  the  wheel- 
pits  of  the  power  comijany.  It  was  finally  decided  to  construct 
the  lock  in  the  location  first  proposed,  tlie  lower  grade  being  exca- 
vated 1.7  fe<'t  dw?i)er  than  originally  planned,  the  computations 
showing  that  with  this  grade  and  the  •spoil  banks  removed  from 
the  river,  the  water  conditions  at  the  power  j)lant  would  remain 
unchanged. 

"  In  the  preparation  of  plans  for  new  contracts  considerable  work 
has  been  done.  Water  slopes  have  been  computed  for  the  maxi- 
mum navigable  stage  and  for  flood  elevations  the  entire  length  of 
canal  in  this  residency,  and  between  lock  No.  1  and  lock  No.  2 
water  slopes  -have  been  computed  for  a  number  of  dischargeii,  using 
several  difl^erent  elevations  of  crest  for  dam  No.  1. 

"  Spoil  banks  generally  have  been  ninoved  from  the  river  chan- 
nel and  areas  provided  on  land  for  the  disp)sition  of  the  same,  the 
excavation  quantitic  s  being  retigure<l  with  a  factor  of  expansion  of 

0.9  for  rock,  instead  of  0.5  formerly  used,  as  the  material  exca- 
vated under  contract  No.  OS  showed  that  the  shale  rock  in  the 
banks  occupied  more  space  than  was  supposed  would  be  the  case, 

"  Plans  preiKired. —  The  tracings  and  computations  for  Contracts 
Nos.  70,  71  and  72  were  finished  and  sent  to  the  Barge  Canal  Office 
in  Albany  during  September,  1009.  The  work  done  on  these  con- 
tracts included  making  a  number  of  new  tracings  and  for  Contract 
No.  71  all  previous  work  was  revis(»d  to  conform  with  the  new 
grade  of  17.5  instead  of  19.2.  Work  on  the  ])lans  for  Contract  No. 
73  is  progressing  rapidly  and  they  will  be  sent  to  Albany  shortly. 
On  Contract  No.  7o  considerable  new  work  has  been  added  near 
Northuml)erland,  north  of  Lock  No.  5. 

"Field  wort.— -  Appropriation  surveys  and  maps  were  made  in 
January  of  all  land'^  ai)i)ro])riated  under  contract  No.  68. 

''Contract  Xo,  08  wa<  le^t  Nov( mlx'r  17,  1908,  to  Shanley-Mor- 
rissey,  Inc.,  New  York  city.     It  calls  for  the  construction  in  the 
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Hudson  river  of  lock  No.  3  at  Meehanicville,  lock  Xo.  4  at  Still- 
water and  lock  No.  5  at  Northumberlaud,  together  with  accom- 
panying land  lines  and  all  appertaining  construction,  with  a  length 
of  about  1.4  miles.  The  contract  price  is  $1,018,323  and  it  is  to 
be  completed  April  15,  1912.  At  the  present  writing,  SeptemW 
30,  1909,  the  contract  is  32.15  per  cent  completed,  being  8.4  per 
cent  ahead  of  the  schedule. 

"At  lock  No.  5  the  contractor  began  operations  in  January  by 
excavating  with  a  steam-shovel  in  the  upper  prism.  As  the  season 
advanced  this  work  was  discontinued  to  permit  the  trolley  tracks 
to  l)e  relocated  and  excavation  for  the  lock  and  approach  walls 
started.  Concreting  began  the  first  week  in  June  and  progressed 
rapidly  all  summer.  At  the  end  of  September  the  entire  west  lo(»k 
wall  had  been  completed  and  about  half  of  the  upper  and  lower 
nruide-walls,  also  about  340  feet  of  core-wall  eavSt  of  the  lock  site. 

"At  lock  No.  4  the  steam-shovel  started  work  in  the  upper  prism 
March  1  and  has  worked  continually,  so  that  at  the  end  of  Septem- 
ber the  entire  upper  prism  has  been  excavated  and  most  of  the 
material  from  the  lock  site  removed.  Well  drills  were  used.  Con- 
crete was  first  placed  in  the  dam  betww^n  BuLson  and  Parry's 
islands  on  August  18,  the  dam  being  completed  September  24. 

"At  lock  No.  3  during  the  month  of  Juno  the  contractor  placed 
flash  boards  on  the  dam  and  also  cribs  for  his  lower  coffer-dam. 
Excavation  for  the  west  chamber  wall  began  July  20,  and  the 
first  concrete  was  laid  October  1. 

"A.  C.  Richards,  R.  I).  Hayes  and  L.  T.  IToward,  Assistant 
Engineers,  have  been  in  charge  of  locks  Nos.  3,  4  and  5,  re- 
spectively. 
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'*  The   f(>Il<)\vin«;i:  is  a   smuinarv  of  the  work  done  under  this 
c*ontraet : 


ITEHS  OF  WORK. 


ClenrinK lump  lum 

(irubbinff cu.  yds  ' 

Kxravntion ru.  yds.' 

SheetinK  and  bracing it.  B.  Mj 

Round  timber  braring iln.  ft. 

ChAnneltng 8q.  ft. 

Embankment,  wet ou.  yds. 

Kmbankioent.  dry cu.  ydj<. 

lining pu.  yd«. 

Sawed  lumber  (yellow  pine  or  DougliM  fir) 

•    ■•      •     ■■■•■••»■•••>«••••■*••   flw*     l«l      Da      Vl< 

S-twvd  lurobff  in  needles M.  ft.  B.  M. 

White  oak  lumber  in  miiertiilki  and  jpt4>« 

■    •(■(■(■(■••■■•••■••■a     ■  ■     ■  JIK*     1  *■      A'a       01  • 

Foundation  piles lin.  f t. 

Serond-cUu8  roncrete cu.  yds. 

Reinforced  concrete cu.  yds. 

FlrHt-cl:u«  masonry  coping cu.  yd8. 

Wash  wrdl eu,  j"da. 

Third-<-lu»  stone  paving sq.  yds. 

Fourth-cl.'iffl  riprop cu.  yds. 

Structtirwl  steel lbs. 

Metal  reinforcement lbs. 

Iron  cfl.Htings,  plain  . .    lbs. 

Iron  nLHtinfCH,  nwirhined lbs. 

Metal  in  lork-fptU-s lbs. 

Metal  in  buffer-beams lbs. 

Metiil  In  look-valves lbs. ' 

Wooden  piivvnient,  4-in.  thick sa.  yds.. 

Wno<len  fence lin.  ft., 

Drilling  bolt  hoU-s  in  n)ck in.  ft. 

Raising  bridge  superstrurt'ire lump  siim| 

Mnintjtining  highway  trnffic lump  ■^nm^ 

Three  storehouses cnrh 

Two  office  buildings    earh 

CofTer-dnms,  pumping,  bailing  and  dnuningi 
lump  sum 


Preliminary 
Mtimate, 


IIOO 

4.H0O 

630,000 

50.000 

1.000 

170.000 

30.000 

43.000 

510 

5 
14 

25 

3.000 

66.000 

1.500 

5 

2.000 

72 

200 

180.000 

m.ooo 

2S.000 

26.000 

770.000 

240.000 

100,000 

3«iO 

l.l.V) 

1.:^) 

S2.(KK) 

12.000 

$S()0 

$2.jO 

125.000 


Work  done 
during  year. 


Total  work 
done  to  date. 


1100 

2,774 

394,895 

12,470 

609 


7.413 
26.453  I 
0 


0 
0 


I 


0 
0 
11.871 
0 
0 
0 
0  . 

o: 

S75  , 

421  ' 

2.025  I 

0  I 

0  < 

® 

0  ' 
0 
0 
0 

0  I 

2 

13,187  ' 


$100 

2.774 

394.895 

12.470 

669 

26.453 
0 

0 
0 

0 
0 
11.871 
0 
0 
0 
0 
0 

5,88r) 
S75 
421 

2.025 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

13.187 


Per  cent 
of  wwk 
don«dur-  ■ 
ittgyear. 


100 

57  8 
71  8 
24  9 
66.9 


24 

61 
0 

0 
0 

0 
0 

17. 
0 
0 
0 
0 
0 
3 

\ 

7, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
ICO 


12  7 


3 
14 
5 
8 


Per  cent 

of  w^ork 

done  to 

date. 


im 

57.8 
71.8 
24  9 
66.9 

24.4* 
(I  5 
0 

0 
0 

0 
0 

17  4 
0 
0 
0 
0 
0 

3.3 
14 
1  5 

7  8 

0 

0 

0 

0 

0 

0 

0 

0 

0 
lOU 

12.7 
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CllAMPLAIN     CaXAT.,    KkSIDKNCY    Xo.    2. 

Jtfsident  Engiiuer  E.  V.  K.  Payne  reports: 

"  Conirart  No.  1. 

^'  For  excavating  the  river  rhaniiel  from  North iiniherland  to 
t\)rt  sillier  and  from  ('r.)cker\s  lic^ef  to  F«>rt  Edward;  the  cou- 
«itruetioii  of  the  (.'meker's  lu»ef  dam  and  the  approaches  to  the  head 
?nd  foot  of  Hhe  hind  line  '  and  other  incidental  work.  Length, 
7.075  mile?.  Contractor,  Empire  EniriiH*ering  Corporation.  En- 
gineer in  charge  for  the  State,  llarrj  Shoemaker,  Assistant 
Engineer. 
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"  Excavatkm.  The  dipper-dredge  Fontiac  was  out  of  commis- 
sion from  Sept.  30,  1908,  to  Oct.  5,  1908,  uiKlerfi:oing  repairs.  Tt 
resumed  work  in  land  line  at  Crocker's  Reef,  dredging  along  the 
foot  of  the  slopes  until  November  1,  when  it  was  taken  out  of  the 
river  and  shipped  to  the  Western  Division  via  Champlain  and  Eric 
canals.  From  Sept.  30  to  Dec.  1,  190-8,  the  (lii>])er-dredgo  Peconic 
<lredged  at  various  points  from  Fort  Miller  to  Xorthumherland, 
when  it  was  taken  to  winter  quarters  in  lower  approach  to  lock  No. 
(>  at  Fort  Miller.  It  resumed  work  on  April  10,  1909,  and  on  April 
16  high  water  necessitated  the  shutting  down  of  dredge  until  the 
19th.  Tt  ajrain  started  and  worked  until  ^Fav  20,  at  which  time  it 
was  stopped  on  account  of  lack  of  broken  rock  to  excavate.  It  wa.s 
the  plan  to  utilize  the  rook  to  fill  the  cribs  being  constructed  at 
Fort  ^filler,  the  rock  l)ei!ig  an  iiuluratcd  sandstone  very  difficult  to 
l)reak  with  the  I-x>bnitz  machine.  The  dredge  continue<l  and  is 
working  at  the  end  of  the  fiscal  yc^ar.  The  total  amount  of  exca- 
vation for  the  year,  bv  the  dred^rcs,  was  20,924  cubic  vards.  This 
comparatively  small  amount  was  due  to  the  fact  that  a  large  per- 
centage of  the  excavation  was  broken  rock. 

"  The  wash-wall  notch  in  the  land  line  at  Ci-ocker's  Reef  was 
excavated  by  a  revolving  craiu*  mounted  on  a  scow,  operating  an 
orange  peel  bucket,  and  partly  by  hand. 

"  Some  2,548  cubic  yards  w(Te  excavated  from  borrow  ])its  at 
Crocker's  to  form  eml)ankm(  iit  alonji:  the  land  line. 

"A  rock  ledge  along  the  west  ^ide  of  the  land  line  was  too  high 
to  break  with  the  Lobnit?:  nuichii:e,  and  a  small  force  of  men  worked 
with  steam-drills  at  this  point  from  Xov.  2(5,  1908,  to  February 
19,  1909,  when  the  drilL^  were  moved  to  the  rock  ledge  at  the  south 
end  of  the  lower  approach  w^alls  to  lock  Xo.  6  at  Fort  ^liller,  and 
the  work  was  continued  there  until  ^larch  19,  1909,  loosening  this 
ledge  which  the  rock-breaker  could  not  reach. 

"All  surplus  matei'ial  excavated  north  of  Crocker's  was  depos- 
ited in  the  spoil  area  back  of  Billings  island.  Between  Fort  Miller 
and  Sta.  44  +  00  spoil  was  deposited  along  the  east  shore  of  the 
river  and  below  Sta.  44  -  00  spoil  Avas  placed  in  the  deep  hole 
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south  of  the  NorthunilK'rland  bridge,  shown  cai  the  plan  as  a 
area. 

"The  Lohnit/  roc*k-breakr  r  n])erate(l  from  Sept.  30  to  D 
1908,  on  the  various  ledges  between  F<Tt  ^Miller  and  Xor 
berlandy  and  was  then  put  in  winter  quarters  in  lower  appro 
loek  No.  fi.     It  re-unied  work  March  2K  11)00,  and  emtinu 
intervals  during  the  y(»ar  on   this  south  s<eti<ni  of  the  eon 
From  April  14  to  April  24  the  high  wat(T  in  the  rivrr  eau 
shut-down  of  the  breaker,  and  at  numerous  tiuus  during  the 
the  plant  was  shut  dcnvn  on  aceount  of  broken  hammers,  points 
sockets  for  the  points.     It  is  e-timated  that  10,000  eubie  yar 
rock  were  broken  bv  this  miu'hine  durinjx  the  season. 

'*  Embmikment,     4,000  cubic  yard-'  (^f  (inbankment  W(»re  pi 
along  either  side  of  the  huid  line  at   ('rock<  r\s  luef,  Ci>nipl 
about  95  per  cent  of  the  (nd)anknu»nt  on  this  contract. 

*'  Timher  CrlJ>s.    Nine  round  timlnT  cribs  for  the  lower  appr 
to  lock  No.   (\  were  started  April  1,    lt)09,  the  bottoms  of  w! 
were  framed  (»n  shore  and  towed  into  position  along  the  east 
of  the  prism  in  line  with  the  east  approach  wall.     The  nnind 
ber  work  is  practically  completed  and  79  jx^r  cent  of  the  sqi" 
timber   face   for   the   cribs   has   also  been    placed.      Th(\y  wilL 
finished  during  the  present  season,  w-hich  will  complete  the  it 
of  stone  filling  on  this  contract. 

"  Wash-wall  88  per  cent  of  the  wash-wall  on  this  contract  is  i4 
place.  Xo  coping  has  been  laid  and  the  balance  of  the  wash-wall 
cannot  be  placed  until  the  bulkhead  between  contracts  Xos.  1  and  3 
at  Crocker's  is  removed.  Thi;-  represcMits  about  225  lin.  ft.  or 
wash-wall  to  be  placed  on  the  sloi)es  at  the  south  end  of  the  land 

line.  I 

*'  Breakxcaivr  Pier.  The  concrete  pier  at  entrance  to  the  land 
line  at  Crocker's  is  completed  and  no  selllement  has  been  detected 

recentlv. 

"  Firsl'chfis  liiprap,  150  cubic  yards  (►f  first-class  riprap  was 
placed  around  the  north  end  of  the  concrete  breakwater  pier  under 
the  original  contract. 
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'*  Second-class  liiprap.  Under  an  extra  work  order  second-class 
riprap  was  placed  around  the  north  end  of  the  concrete  breakwater 
j)ier  at  the  entrance  to  the  Crocker's  land  line  and  alonf^  the  shore 
of  the  river  at  the  south  end  of  the  pier  to  protect  the  bank.  Work 
was  started  about  January  1,  1900,  and  completed  February  19, 
1909.     About  2,4^00  cubic  vards  of  ttoue  were  used. 

"  The  following  is  a  summary  of  the  items  on  contract  Xo.  1 
as  they  stand  on  September  *]0,  1900,  as  modifitd  by  all  alterations 
to  dare: 


rrEMS  OF  WORK. 


Quantities  | 
Prelimi-    ns  modified  Work  done 


nary      .  by  altera- 
Gstimatc.     tions,  1,  2, 
!    3,5.6. 


Clearing lump  sum 

(trubbing cu.  yds. 

AH  excavation cu.  ydn. 

Forming  embankment cu.  yds. 

Yelk>w  pine  fcimber ft.  B.  M. 

Round  timber lin.  ft. 

Iron  and  steel  fastenings lbs. 

Flnt-ciaas  concrete cu.  yds. 

Rerond-claas  concrete cu.  yds. 

Third-claas  concrete cu.  yds. 

Wash-wall,  including  coping cu.  yds. 

Stone  filling  in  cribs cu.  yds. 

First^laas  riprap cu.  yds. 

{Exta  work  order  daUd  Nov.  24,  1908.) 
Second-claas  riprap cu.  yds. 

(Extra  vxjrk  order  dated  Od.  3,  1906.) 

Excavation cu.  yds. 

SecoDd-claoB  concrete cu.  yds. 

Iran  pipe ton» 

Slooe  paving sq.  yds. 


1 

2,400 

913.500 

20.000 

90.000 

70,750 

3.500 

1.000 

4.110 

300 

7.750 

6,250 

326 


2,000 


■  *«•■■ 


1 

2.400 

8r.8.450 

20.000 

8,5.000 

68,950 

3,500 

1.000 

4.065 

300 

7.750 

7.757 

326 


during 
year. 


0 

0 

28.722 

4.«iH3 

42,443 

26.486 

0 

0 

0 

0 

1.719 

3.364 

149 


2.423 


10.9 
6.5 
2  5 

4.6 


Total  work 

done  to 

date. 


45% 

2,366 

687.317 

24.657 

66.617 

65.343 

308 

828 

3.449 

331 

5.906 

7.442 

241 


2,423 


Per  cent 
of  work 

done 
during 

year. 


10.9 

6.5 
2.5 
4.6 


0 

0 

3.8 
18 

49.9 
38.4 

0 

0 

0 

0 

22.2 
45.2 
61.8 


100 


100 
100 
100 
100 


Per  cent 
of  work 

done 
to 

date. 


45 

90.9 

92.1 

9t.8 

78.4 

100 

100 

100 

100 

100 
hH  2 

100 

100 


100 


100 
100 
100 
100 


""  Contract  Xo,  3. 

**  For  the  excavation  of  the  canal  and  the  protection  of  its  banks 
from  Sta.  147-175,  below  lock  Xo.  G  at  Fort  Miller,  to  Sta. 
'2ir2  4-00,  above  the  guard-gate  at  Crocker's  Keef ;  the  construction 
nf  \i)vk  No.  G  and  its  appnniclu  s,  the  jruard-ii'ate  and  its  a])i)roaches, 
the  bridge  abutments  and  foundati^ms  at  Sta.  151  + GO,  Sta. 
173  +  18,  Sta.  213  4- 4G  and  Sta.  247  +  50;  the  removal  and 
reerection  of  the  pre-^ent  bridge  at  En.-t  stnf't;  the  change  in  loca- 
tion of  the  old  Champlain  canal  and  all  other  incidental  work. 
Contractors,  Siind-tnmi  &  St  rat  ton.  Engineer  in  charge  for  the 
State,  C.  A.  Curtis,  A.ssistant  Engineer. 

*'  Excavation,  This  contract  covers  abvuit  2.1G  miles  of  canal 
in  land  line,  connecting  the  Xorthumbcrland-Fort  Miller  pool  with 
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the  Crooker'a-Fort  Edward  pool,  and  is  located  on  the  oast  side  of 
the  Hudson  river  iMtwe^Mi  Ft.rt  Millc r  and  CnK'ker's  Reef.  Exca- 
vation for  the  canal  pri^ni  was  lK»<rnn  in  April,  1005,  and  excepting 
a  small  amount  of  excavation  iuad.»  hy  teams  and  <rraders,  the  work 
was  done  bv  ^team-^hovfOs  and  siiie  dimip  cars.  During  the  past 
season  team<  and  slip  scra^'i-s,  with  wagons  loaded  by  hand,  and  a 
small  travelling  stiff-leg  derrick  were  u<ed.  The  matirial  <n  exca- 
vated was  s|K)il(d  east  of  the  Uar^e  caiuil,  ex(*ept  a  -iinall  amount  of 
trinuning.  which  was  spoiled  along  the  back  slope  of  the  we-t  em- 
bankment. 

^'  The  walls  of  lock  No.  G  and  its  ap[)roaches  wore  backfilknl 
with  endjankment  taken  from  b.»rrow-pits,  <me  being  l(K»ated  on  the 
ea>t  side  of  the  old  Champbiin  canal  opposite  the  lock,  the  other  on 
the  west  side  of  the  liarge  canal  north  of  Ridge  road  bridcre.  From 
this  l)orrow-pit  a  ditch  was  dug,  connecting  it  with  the  two  swamps 
em  the  Payne  farms,  iu  orde^r  to  jirovide  drainage*  for  the'Ui  to  the 
river  opjx^-^ite  Rielge  remd. 

'*AU  excavatiem  anel  embankment  were  ])ractically  complete<l 
at  this  time*,  except  trinuning  slo])e'S  and  le-veOing  s]>()il  banks,  which 
is  under  way.  Work  edoseel  down  for  the*  year  on  Dicend)er  31, 
1008. 

'^  ]Vash'WaU,  Plar*inu:  wash-wall  and  excavatins:  the  bottom  of 
canal  prism  and  trimming  slopes,  has  taken  the  entire  force  from 
;May  2,  1909,  to  date.  The  stone  for  the  wa^h-wall  was  fpiarried  at 
Flat  R(X»k,  north  of  Fort  Ann,  and  delivered  in  boats  to  the  unload- 
ing plant  at  Payne^'s  bridge*.  Here  the  cars  were  loa<U^l  by  elerricks 
and  the  stone  delivered  to  the  wash-wall  ne)tch  by  tracks  alemg  the 
top  of  the  embankment  on  both  side*^  of  the  e*anal.  The  wash-wall 
is  al)out  90  per  cent   complete. 

"  liiprap.     About  25  per  cent  e)f  the  tirst-class  riprap  has  been 

placed  for  the  protection  of  the*  we'-t  eiubankment  above  the 
Crocke^r's  Ree'f  dam. 

"  Compldcd  ^yorl\     During  the  year  the  following  items  of  work 
have  l)een  done : 

Balance  of  slieles  have  be^e^n  excavate'd  to  the  prism  linens. 

Bottom  excavation  ci-niplete'd  to  grade. 

Slope's  trimmed  closeJy  to  line. 


Hi 
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Wash-wall  notch  practically  coinpleted. 

Emhanlcment.     Embankraents  at  lock  ]!^o.  6  chamber  and  ap- 
proach wall  completed  from  borrow-pits.    Prism  embankments 
completed  from  excavation  for  wairih-wall  notch. 
Concrete.    The  Fort  Miller  culvert  extension,  connecting  the 
southeast  approach  wall  with  the  Fort  Miller  culvert  under 
the  old  Champlain  canal,  is  completed;  vertical  wall  along 
temporary  canal  at  lock  No.  13,  completed;  all  work  com- 
pleted, except  surfacing  the  lock  walls  and  its  a])proaches. 
"Summary.     The  amount  paid  by  the  State  on  account  of  con- 
tract No.  3  ii>  as  follows: 

Original  contract  and  alteration^*,  includirg  the  10 

per  cent  retained  by  State $027,310  00 

Work  ovdiVT  of  October  10,  1000 30,043  70 

Work  order  of  Octobc  r    8,  1 007 3,71 3  07 

Work  order  of  October  21,  1007 32  00 

Work  order  of    Jnlv     21,  lUOS 2,800  08 

Work  order  of    July     21,  1!K)S 10,075  08 

Work  order  of    Sept.   21 ,  1!>()3 100  00 

Total $681,101  13 
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"  The  following  i?  a  summary  of  the  items  nn  contract  Xo.  3  as 
thcv  stand  on  ScpttmW  *MK  VM)iK  a-  modified  by  all  alterations  to 
<late: 


ITEMS  OF  WORK, 


IQuantitin'  '   ¥ncm% 

Prrlimi'   '  a«  modified  Work  door  Total  work     ol  work 


nnry 
!  cstinuite. 


CloAfiiiK lump  sum 

Grubbing cu.  yd**. 

All  ezcavsUon cu.  yds. 

Forming  fmbuikmmt cu.  yda. 

Lining en.  yda. 

puddle cu.  yd«. 

Yellow  pine  Umber  and  plank . .  ft.  H.  M. 
White  oftk  Umber  in  miter-sills,  .ft.  B.  M. 

Hemlock  timber  and  plank ft.  B.  M. 

FoundaUon  pllcB,  15  ft.  long No 

FoundatloD  piles,  20  ft.  Icmg No. , 

Fouodation  piles,  25  ft.  long No. 

Seoond-clasB  concrete eu.  yd^  ' 

Third-class  concrete cu.  yds. , 

First-class  masonry cu.  yds.  | 

Wash-wall  Including  coping cu.  yd*.' 

Flnfr<lan  riprap cu.  yds. 

Iron  eastings lbs. 

Steel  casting lbs., 

Structural  steel lbs. 

Wooden  fencing lin.  ft.' 

Remoring  and  reaetUng  old  bridge  super- 

Btnictiire lump  sum' 

Sidewalk Un.  ft. 

Iron  castings,  machined Ibx. 

All    excavuUon    ouUude    original    lincN 

cu.  yds. 

All  addiUonal  fmna,  etc,  for  concnU' 

lump  sum 

All  additional  forms  for  recesses  for  oper-, 
aUng  machinery  and  cap  stans  lump  sum ' 


1 

6.350 

067.823 

76.292 

2.500 

900 

25.000 

0 

11.000 

8 

4 

4 

1.574 

150 

10 

26.987 

187 

6.517 

0 

1.911 

3.600 

1 

0 
0 

18.000 

0 


by  alter- 
ations 1 
to  7. 


1 

8.3K9 

837.231 

115..W3 

5.300 

900 

SO.OfX) 

3.000 

11.000 

8 

4 

4 

36.711 

450 

10 

27.4.58 

1.000 

13<>.8fi7 

5.000 

65.403 

4,800 

1 

4i)0 

24.000 

18.000 

I 

1 


during 
year. 


done  to 
date. 


0 

0 

54.001 

13. m8 

393 

0 

22.750 

593 

0 

0 

0 

0 

342.5 

0 

0 

20.426 

231 

5.3ri6 

0 

1.045 

3ti5 

0 

328 
0 

477 

0 


1 

6,984 

801.153 

109.637 

4.825 

734  ' 

44.?.'i2 

1.185 

0.179  , 

8 

4 

4  . 
33.944  I 

Oii 

0  I 
20.004 
231 
129.015 

1.4n  . 
28.951 
3.309 

1 
419 
25.152  ' 

•21,027 

15,820  , 

$393.07 


done 
during 
year. 


0 

0 

6.7 
12.4 

8.1 

0 

51.2 
SO 

0 

0 

0 

0 

1  + 

0 

0 

119 1 
100 

4+ 

0 

3  6 
11+ 

0 

78+ 
0     I 

22.6  I 

0 

0 


Per  eent 
of  work 

done 
to 

date. 


100 
83 

9&+ 
95— 
91+ 
81.5 
8R+ 
39  5 
83.4 

100 

100 

100 
92+ 
83  7 
0 

75+ 
14  4 
94  3 
29  5 
44  2 
€8.8 

100 
95+ 
104  8 

116.8 

100 

100 


*  More  than  a  15  pa  cent  increase  allowed  by  resoluUon  of  Cannl  Board,  December  5, 1908. 
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"  Confmri  Xo.  o-A, 

For  the  removal  of  certain  dwell  in  f>"5^,  barns,  stal)l(s,  shops,  out- 
houses and  other  structures,  their  foundations  and  other  accesories, 
the  cleaniiifT  out  of  all  vaults  and  cesspools  and  disposal  of  their 
contents,  huil(lin<»"  foundations,  for  movinp:  ho\ise  to  pared  Xo.  148, 
for  excavatini;  cellar  and  for  moving  schoolhouse  on  parcel  No.  141, 
on  the  site  of  contract  No.  *>.  Contractors,  Sundstrom  &  Strat- 
ton.  Engineer  in  charge  for  the  State,  C.  A.  (\irtis,  Assistant 
Engineer. 

*^  This  contract  has  becMi  comph^ttd  with  the  exce])tion  of  remov- 
ing a  part  of  the  small  icehouse  which  stands  on  the  right  of  way 
appropriated  from  Sarali  Thorpe.  Xo  change  has  been  made  in 
this  contract  durinu'  the  fiscal  venr. 


SI 


at 


Easteen  Division:    Eauge  Canal.  85 

"  Contract  No.  7. 

''  For  furnishing  and  erecting  in   place  steel  highway  bridge 

superstructures  as  follows:    On  contract  No.  3,  Champlain  canal, 

section  2,  bridge  at  Fort  Miller,  Sta.  15H  84.54;  bridge  at  Eidge 

road,  Sta.  173  +  18;  Payne's  bridge,  Sta.  213  +  10.     Contractor, 

Groton  Bridge  Company.     Engineer  in  charge  for  the  State,  C. 

A.  Curtis,  Assistant  Engineer. 

"  The  work  on  this  contract  was  given  its  final  inspection  in 
«rune,  1900,  and  w^as  declared  satisfactory  with  the  exception  of 
the  painting  of  the  bridges.  A  force  of  men  was  sent  on  by  the 
company  and  the  defective  work  was  repaired.  After  this  the  final 
estimate  of  that  portion  of  the  contract  done  on  contract  No.  3  was 
reiidereil,  the  account  standing  as  follows: 

317,486  lbs.  structural  steel,  per  lb.,  $.04% $15,080  59 

84  lin.  ft.  railings,  per  lin  ft.,  $1.50 12G  00 

10,408  ft.   T3.   ir.  yellow  pine  or  Douglas  fir  sawed 

lumber,  per  M.  ft.  B.  M.,  $45 468  36 

6.1  cu.  yds.  setting  stone  coi)'g,  per  cu.  yd.,  $2.  .  12  20 

7  cu.  yds.  lining,  per  cu.  yd.,  $2 14  00 

Alteration    No.     1     (approved    by    Canal 
Board,  August  28,  1907). 
17,303  ft.  B.  M.  yellow  pine  or  Douglas  fir  sawed 

lumber,  per  M.  ft.  B.  M.,  $41.50 718  07 

Total $16,419  22 

''  Coniract  No.  16. 

"  For  furnishing  and  erecting  in  place  steel  highway  bridge 
superstructures  as  follows:  On  contract  Xo.  27,  Champlain  canal, 
section  2,  Dunhams  Basin  bridge,  Sta.  1048  +  70 ;  East  St.  bridge, 
Sta.  1178  +  00;  Argyle  St.  bridge,  Sta.  1218  +  85;  bridge  below 
lock  No.  7.  Contractor,  The  United  Construction  Co.  Engineer 
in  charge  for  the  State,  S.  W.  Belding,  Assistant  Engineer. 

"  During  the  year  the  contractor  has  erected  the  bridge  over 
the  Barge  canal  at  Dunhams  Basin,  on  contract  No.  27,  and  has 
completed  it  according  to  the  specifications  for  the  various  items 
as  shown  in  the  table  attached. 


86 


Report  of  State  Engineer. 


''  The  foUowiiip:  18  a  sinnniary  of  the  itonis  on  contract  Xo.  10, 
as  they  stand  on  SepteinWr  30,  11)01),  as  niodiiied  by  alteration 
Xo.  1: 


ITEMS  OF  WORK. 


Structural  gteel lbs. 

Saired  lumber,  yellow  pine  or   Dovglas  fir 

Skfemlk  millnff lin.  ft.< 

Setting  ftone  coping ru.  ydti. 

Lining cu.  yds 


Prpliminary 
estimate. 


524.000 


45 

4(M 

8.2 
8 


Work  done 
during  ye^ . 

TotAl  work 
done  to  date. 

Pttoent 
'of  work; 
done  dur- 
ing year. 

Percent 

of  work 

done  to 

date. 

111.6K7 

0  267 
0 

111.687 

9  2«7 
0 
2 
2 

21.3 
2.1 

""ik'.s 

25 

21.3 
2.1 

2 
2 

24.8 
25 

"  Coulrad  Xo.  20. 

**  For  dredging  a  channel  in  the  Hudson  river  bet\v(H'n  the  south 
end  of  contract  Xo.  27,  Sta.  121.'),  at  Fort  Kdward,  and  the  north 
end  of  contract  Xo.  1,  Sta.  1280  »  33.  Length  0.70  mile.  Con- 
tractor, Lake  Erie  Dn  dging  Co.  Engiiu  er  in  charge  for  the 
State,  Ilarrv  Sh(X*inaker,  A-si<tant  Engineer. 

"  E.vcnvation.  The  dipper-dredge  was  employe  d  in  excavating 
the  prism  from  Octol>er  1,  11)08,  to  DecemlKr  10,  IDOS,  when  it 
was  laid  uj)  at  the  foot  of  Bradley's  island  for  the  winter,  together 
wuth  the  scows  and  tnc:.  Later  in  the  winter  the  entire  flwt  under- 
went  repairs  and  was  again  put  in  commission  April  27,  1909. 

"  The  excavated  material  has  been  placed  in  bottom-dump  scows, 
which  are  hauhd  within  the  spoil  area  back  of  the  timber  crib  on 
the  west  side  of  the  river,  then  the  material  was  rehandled  bv 

7  » 

the  dredge  and  a  centrifugal  pump.  The  pninj)  was  unable  to  han- 
dl(»  the  material  on  account  of  the  large  amount  of  sawmill  edgings 
and  debris  during  the  season  of  11)01),  and  was  abaiubmed.  The 
coihstruction  of  a  traveling  derrick,  operating  a  ILiyward  clam.  l>e- 
gan  May  7,  11)09,  and  this  commenced  work  July  10,  since  which 
time  the  scows  are  dumped  in  the  spoil  ana  and  the  material  is 
rehandled  by  this  clam,  forming  a  sjmil  bank  up  to  the  prescribed 
elevation  shown  on  the  j)lans. 

^*  On  account  of  the  changing  of  lock  Xo.  7  from  the  site  of 
contract  Xo.  27  to  the  upper  end  of  C(^ntract  Xo.  20,  an  alteration 
was  put  in  force  June  5,  1909,  which  decreased  the  quantity  of 
excavation  50,800  cubic  vards. 
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"  During  the  winter  of  1908—1909  a  considerable  amount  of 
material  silted  on  the  site  of  this  contract  at  the  south  end  of  the 
island. 

"  The  following  is  a  snnnnary  of  the  items  on  contract  Xo.  2G, 
as  thoy  stand  on  September  30,  1909,  as  modified  by  all  alterations 
to  date: 


ITEIIS  OF  WORK. 


CVeaitng lump  sum 

All  exeavitkm cu.  yds. 


Preliminary 

eBtimate. 

QuAntiiies 
as  modified 
by  altera- 
tion. 

Total  work 
done  to  date. 

Per  cent 
of  work 
done  dur- 
ing year. 

125  00 
172.000 

125  00 
115.200 

61.800 

40 
44.5 

Per  cent 

of  work 

done  to 

date. 


40 
58. 


*'  Contract  No.  27. 

"  For  excavating  the  canal  and  prot(x»ting  its  sides,  constructing; 
locks  No.  7,  No.  8  and  junction  lock,  necessary  spillways,  power 
plants  and  appertaining  structures,  a  concrete  arch  bridge,  bridge 
substructures  and  approaches,  retaining  walls,  highways  and  other 
incidental  details,  between  Sta.  1046  +  16,  the  south  end  of  con- 
tract No.  25,  at  Dunhams  Basin  road,  and  the  Hudson  river  at 
Fort  Edward,  Sta.  1245.  Length  of  contract,  3.76  miles.  Con- 
tractor, Kinser  Construction  Co.  Engineer  in  charge  for  the  State, 
S.  W.  Belding,  Assistant  Engineer. 

"  This  report  really  covers  the  period  between  September  30, 
1908,  and  January  1,  1909,  for  the  reason  that  since  the  latter 
date  practically  no  work  has  been  done.  This  siLsj)ension  of  opera- 
tions was  caused  by  a  disagreement  between  the  State  and  the  con- 
tractor over  damages,  etc.,  as  a  result  of  the  slide  of  December  15, 
1908,  at  the  site  of  lock  No.  7.  Work  has  not  b(Hrn  resumed  as 
yet  and  the  contractor  has  removed  a  large  portion  of  his  plant, 
leaving  only  his  concrete-mixing  plant,  two  dinky  locomotives, 
with  original  track,  five  derricks  (without  hoisters),  two  hoisting 
engines,  fifteen  concrete  buckets,  and  a  few  dump  cars,  small  tools, 
etc. 

"  Grubbing.  The  grubbing  done  was  made  by  the  electric  Page 
bucket  excavators,  as  they  moved  forward  for  the  excavation,  and 
varied  considerably  in  depth.  Only  nine  inches  have  been  allowed 
for  the  estimates. 
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*'  Excnrai'wn.  Tho  rouo;h  exi^ivation  for  the  prism  is  completed 
l)otweon  tho  north  end,  at  Sta.  104G  f  10,  and  Sta.  1137  +  00;  also 
between  Stations  1148  i  00  and  1223  f  00,  excepting  only  a  narrow 
strip  for  the  highway  cr<)S>inf!:  at  East  street. 

"  The  excavation  for  the  main  walls  of  lock  Xo.  8  and  that  for 
the  northwest,  northeast  and  southeast  approach  walls  is  also  com- 
plete, as  is  that  for  the  bridge  abutments  at  Dunhams  Basin  and 
both  the  bridges  at  East  street. 

"At  the  original  site  fv)r  lock  No.  7  the  excavation  was  prac- 
tically completed  when  the  slide  of  December  15,  1908,  occurred, 
and  considerable  material  had  been  removed  from  the  lower  pool. 
Upon  the  refusal  of  the  contractor  to  take  stejxs  to  maintain  navi- 
gation in  time  for  the  opening  of  the  present  Champlain  canal  — 
Mav  15,  1009  —  at  the  site  of  the  slide,  which  cut  off  the  canal 
and  tow-path,  the  Dejiartment  of  Public  Works  t(K)k  the  work  in 
hand  and  built  an  earthen  dike  with  puddle  face  for  a  tow-path 
from  200  feet  below  the  Argyle  street  bridge  to  the  Hudson  Val- 
ley trolley  bridge  over  the  canal,  thus  forming  a  j)ool  over  the  site 
of  Barge  canal  lock  Xo.  7.  This  arrangement  to  handle  boats  has 
ojKTated  successfully  the  jiast  season. 

*'  The  cut  for  the  new  Bond  creek  channel  is  finished  and  so  is 
the  excavation  for  the  junction  lock  and  its  northeast  approach  wall. 

*^  The  excavation  reniaininsj  unfinished  includes  a  short  section 
at  each  end  of  lock  Xo.  8,  with  that  for  the  p(jwer  plant;  the  rock 
in  the  lower  pool,  lo(»k  8;  the  uncomplet(vl  prism  between  Stations 
1223  +  00  and  1245  +  00,  with  the  connection  of  the  junction  lock; 
that  for  the  abutments  at  Argyle  street,  Baldwin  avenue  and  the 
bridge  at  Sta.  1240  f  00 ;  the  wash-wall  notch  and  the  excavation 
for  the  dive  culverts  and  ditelu^s. 

''  Sheet  in  (J  and  hrarijig,  Tlie  only  sheeting  and  bracing  used 
thus  far  was  at  the  north  end  and  southwest  corner  of  the  junction 
lock. 

'' Enihanl'mcnt.  Xo  embankment  has  been  built  as  yet  along 
the  canal  prism,  but  the  following  items  have  been  done: 

"  Embankment  around  main  walls  and  northeast  approach  wall, 
junction  lock. 


Eastern  Division:    Barge  Canal,  89 

"  Bridge  approaches  at  Dunhams  Basin,  about  9/10  completed , 
those  at  East  street  about  4/5  finished,  and  the  approaches  to  the 
new  bridges  between  Argyle  St.  and  Baldwin  Ave.  about  V2 
completed. 

''  Sawed  lumher^  yellow  pine.  The  fenders  on  north  approach 
walls  at  junction  lock  are  complete. 

''  White  oal\  The  miter-sills  are  set  in  lock  TCo.  8  and  the  junc- 
tion lock,  as  are  al?o  the  mud  sill,  tumble  gate  sill  and  wall  timbers 
at  junction  lock. 

*'  Foundation  pihs.  Round  piles  are  driven  under  main  and 
north  splay  walls  —  junction  lock;  al:r^3  under  bridge  abutments  — 
Dunhams  Basin  and  both  bridge^  at  East  street;  under  northeast 
splay  wall,  lock  8,  and  under  northwest  approach  wall  from  north 
end  south  to  Sta.  1137  +  05.  Considerable  difficulty  was  found 
in  obtaining  the  required  bearing  for  part  of  the  last-named  lot 
of  piles;  and  also  in  holding  them  to  their  position  when  driving 
others  nearbv.  This  trouble  had  not  vet  been  overcome  at  the  time 
the  work  closed  down  in  Decenilxr,  1908. 

^^Sheet-piling.  Sheet-piling  has  been  driven  under  the  entire 
length  of  the  main  walls  of  the  juncti«m  lock  and  betweim  the  piers 
at  the  northwest  corner  of  lock  No.  8. 

"  Wrought  iron  pipe  railing.  Pipe  railing  is  in  place  along 
both  stairways  at  the  south  end  of  lock  Xo.  8. 

''Second-class  concrete.  The  junction  lock  with  its  north  splay 
walls  and  the  northeast  approach  wall  is  complete,  as  are  also  the 
bridge  abutments  at  Dunhams  Basin.  The  northwest  approach 
wall  at  lock  No.  8  is  complete  for  a  length  of  about  220  feet,  with 
300  feet  more  at  various  elevations  and  incomplete;  the  main  walls, 
floor,  northeast  splay  wall,  the  isolated  snubbing  posts  at  north 
end  of  east  side  and  about  GO  feet  of  the  soutlieast  splay  wall  of 
lock  No.  8  are  complete,  but  the  top  surfacing  at  some  points 
is  not  satisfactory  and  will  have  to  be  repaired. 

^'  The  footings  for  piers  and  back  posts  of  the  main  bridge  at 
East  street  are  in  place,  and  the  east  abutment  of  the  Bond  creek 
bridge  at  that  location  is  nearly  complete.  About  two  feet  in  depth 
of  the  footing  course  for  the  w(>st  abutment  at  Bond  creek  is  laid. 

"Reinforced  concrete.  The  only  reinforced  concrete  in  place  is 
that  in  the  standard  abutments  at  Dunhams  Basin  bridge. 
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"  Mclal  roin  for  cement.  This  inolndo?  the  metal  required  in  the 
junction  lock  and  the  main  walls  of  l(K*k  Xo.  8,  and  is  complete. 

''  Masonry  bridge  coping.  About  two  cubic  yards  for  the  Dun- 
hams Basin  bridge  was  finished. 

"  Slruciurnl  steel.  As  the  gates  are  not  yet  placed  in  the  junc- 
tion lock  the  structural  steel  called  for  is  ab:)ut  one-third  in  place, 
and  that  at  lock  No.  8  is  practically  complete  as  far  as  the  walls 

are  built. 

"  Iron  castings,  plain  and  machined.     All  iron  castings  called 

for  in  the  walls  of  the  junction  lock,  l(K*k  8,  and  the  splay  and  ap- 
proach walls,  as  already  built,  are  in  place,  but  the  iron  for  hotb 
gates  at  the  junction  lock  and  that  for  operating  the  tumble-gate 
has  not  been  delivered. 

"  The  machined  iron  in  the  valve  sc  ats  at  l(x?k  Xo.  8  is  in 
1)1  ace. 

"  Removing  old  bridge  superiitructures.  One  of  the  old  bridges 
on  East  street  has  been  removed. 

"  Maintaining  traffic.  Traffic  has  been  maintained  at  Dunhams 
Basin.  East  street,  Broadwav,  Fort  Edward,  and  at  intervals  in  a 
very  unsatisfactory  mann(  r  at  Baldwin  avenue,  due  to  flimsy  con- 
struction of  temporary  bridg(»  abutments. 

"  Cast  iron  quoin-plates.  Quoin-plates  are  all  in  place  at  lock 
Xo.  8. 

**  Maintaining  traffic  at  Bond  creel'  crossing.  Traffic  has  been 
maintained  at  the  East  Ptreet  crossing. 


n 
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"  The  following  is  a  summary  of  the  items  on  contract  No.  27, 
as  they  stand  on  September  30,  1909,  as  modified  by  alterations 
1  to  7: 


rrEMS  OF  WORK. 


Clearing lump  sum 

Grubbing cu.  yds. 

All  excavation cu.  yda. 

Sbeeting  and  bracing M.  ft.  B.  M. 

Fonnms  embankment cu.  yds. 

QT&Tel  uning cu.  yds 


S&ired  lumfier,  yellow  pine  or  Douglas 

l/T  ff    R 


fir 
M. 
M. 
M. 
M. 


No. 

No. 

No. 

No. 

ft.  B.  M. 
.  .Un.  ft. 
.cu.  yds. 


Sswed  Jomber,  hemlock M.  f t.  B. 

Yellow  pine  in  lock-gates M.  f t.  B. 

White  oak M.  ft.  B. 

Round  timber lin.  ft 

Foundation  piles,  12  ft.  long No, 

Foundation  plka,  15  ft.  long 

Foundation  piles,  16  ft.  long 

Foundatkm  piles,  20  ft.  long 

Foundatkm  piles,  24  ft.  long 

Sheetrpiung H. 

Wroufdit  iron  pipe  railing 

Second-claas  concrete 

Bdnforoed  concrete cu.  yds. 

Metal  reinforcement lbs. 

llawnry  bridge  coping cu.  yds. 

Wash-wall cu.  yds. 

Seoond-claas  stone  paving sq.  yds. 

Third-daas  riprap cu.  yds. 

Fourth-class  riprap cu.  yds. 

Wooden  fencing lin.  ft. 

Structural  steel. lbs. 

Iron  caatinfp lbs. 

Iron  castinga,  machined lbs. 

Sluioe-gatea,  complete,  with  hoists,  etc. . .  No. 
Lowering  Argyle  St.  bridge  superstructure 

lump  sum 

Removing  old  bridge  superstructures 

lump  sum 

Kaintainlng  traffic lump  sum 

I)educt  for  buildings lump  sum 

Cast  iron  quoin-plates lbs. 

Cast  iron  pipe lbs. 

Wooden  pavement so.  yds. 

lattice  railing lin.  ft. 

15-in.  vitrified  pipe lin.  ft. 

Haintalning  traffic.  Bond  creek. . .  .lump  sum 

Ext'a  or  unspecified  verk  ordert. 

24-ft.  foundation  piles,  junction  lock No. 

Bepairlng  tireak,  junction  lock. f wee  account 

TAXl  foundation  piles,  junction  1  ock No. 

X^^t.  foundation  piles,  northwest  approach 

wall,  took  8 No. 

Driving  and  holding  down  piles  under  part 

of  northwest  approach  wall,  lock  No.  8 

No.  and  force  account . 

Building  earth  dam  across  old  canal,  Fort 

Edward force  account 


Preliminary 
estimate. 


1 

13.973 

1,345,193 

53 

195.423 

4,837 

22.5 
0 
7 

3.12 

0 

7 

1.2T7 

0 

1.296 

0 

143.232 

56 

33,417 

1,189 

72.067 

17 

24.546 

768 

132 

0 

6.100 

213,775 

73.310 

7.650 

1 


1 

1 

I 

8.700 

216,394 

350 

152 

35 

1 


Work  done 
during  year. 


Total  work 
done  to  date. 


4.362 

294.292 

0 

26.485 

0 


0 

0 

0 

2.966 

0 


0 

324 

0 

35 

0 

1 

35 

5,930 

82 

9.910 

0 

0 

0 

0 

0 

0 

10.827 

9,622 

0 

0 


834 


12.036 
908,151 

3.671 
36.514 
0 


Percent 
of  work 
done  dur- 
ing year. 


.566 


.966 


0. 

0 

0 

2. 

0 

0 
324 

0 
95 

0 
77.614 


0 
7,909 
0 
0 
0 
0 


35 

18.772 

94 

12.523 

2 

0 

0 

0 

0 

0 

15.032 

37.195 

6.520 

0 


0 
1,050 
0 
0 
0 
0 


705 
39" 
542 

12 


17 

31  2 
21.8 
0 
13.5 


95.1 


25.3 


2.7 


1.2 
62.5 
17.7 

6.9 
13.7 

0 


5.1 
13.1 
0 


25 
15 


90.9 


25 


0 
0 
0 

100 


100 


Percent 

of  work 

done  to 

date. 


77.4 
86.1 
67.5 
69 
18.6 


2.5 


95.1 


25.3 

i.i 


5.4 
62.5 
56.2 

7.9 
17.4 
11.7 


7 

50.7 
85.2 


25 
15 


104 


25 


100 
100 
100 

100 


Unfinished 
100 


''  Contract  No.  32. 

"  For  constructing  the  lock-gates,  nerdle-bcanis,  needles  and  lock- 
valves  on  contracts  Nos.  3,  25  and  27.  Contractor,  Peim  Bridge 
Company.     Engineer  in  charge  for  the  State,  C.  A.  Curtis,  As- 


sistant Engineer. 
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**  A  small  force  arrived  the  latter  part  of  August  and  began 
assembling  the  j)lant  for  ercH-ting  the  gates  and  needle-beams  at 
lock  No.  0,  on  contract  No.  3.  Timber  for  needles  was  received 
and  the  lower  nee<lles  were  shaped  and  treated  with  the  preserva- 
tive." 

CiiAMPLAiN  Canal,  Rksidkncv  No.  3. 
Assistant  Engineer  D.  B.  LaDu  rejK)rts: 

"  This  residency  extends  from  the  highway  cro:<^ing  at  Dun- 
hams Basin,  Washington  county,  to  Lake  Champlain,  at  White- 
hall, Washington  county,  a  distance  of  19.8  miles. 

"  Contract  No.  15.  For  excavating  the  canal  and  protecting  its 
sides,  constructing  lock  Xo.  11,  dam  No.  4,  lock  No.  12,  dam 
No.  5,  and  appertaining  structure^,  a  sj)illway,  a  highway,  two 
masonry  culverts,  five  bridges  with  their  piers  and  abutments,  and 
other  incidental  details,  between  Lake  Champlain  at  Whitehall, 
Washington  county,  Sta.  0-73,  and  Sta.  3r)6,  on  Wood  creek,  about 
0.6  mile  north  of  Comstock  post-office,  Washington  county.  This 
contract  was  awarded  to  the  Atlantic,  Gulf  &  Pacific  Company  on 
August  9,  1900.  Its  length  is  0.8  miles,  extending  from  Lake 
Champlain  at  Whitehall  to  a  point  about  0.0  mile  north  of 
Comstock. 

"At  Whitehall  the  construction  of  the  east  (river)  wall  of  lock 
12,  including  the  timber  crib  at  the  north  end,  progressed  until 
the  latter  part  of  January,  when  work  was  closed  down  for  the 
winter.  During  April  and  May  the  remainder  of  this  wall  was 
completed.  No  construction  work  has  been  done  on  lock  12  during 
the  summer  months. 

"  Just  south  of  Saunders  street  bridg(%  Whitehall,  about  79 
]»er  cent  of  the  southeast  approach  wall  of  lock  12  has  been  con- 
structed. This  is  all  that  can  feasibly  be  done  on  this  wall  at 
present. 

*^  During  the  fall  of  1908  the  dyking  machims  and  hydraulic 
dredge  Champlain  worked  northward  through  the  village  of  White- 
hall to  a  point  near  the  Saunders  «trect  bridge,  completing  all  the 
available  excavation,   after  which   the  dyking  machines  were  re- 
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moved  to  contract  Xo.  25  and  the  dredge  Champlain  to  Comstock 
for  winter  repairs.  In  April  the  dredge  began  operation  near  lock 
Xo.  11  and  worked  northward  to  the  guard-lock,  cleaning  up  the 
canal  bottom  and  flattening  the  slope  on  the  west  side.  The  dredge 
has  also  excavated  for  the  ujipor  and  lower  approaches  to  lock 
Xo.  11,  and  on  the  completion  of  the  above  work  was  transferred 
to  contract  No.  25. 

"  During  the  smnmrr  a  floating  excavator  has  been  constructed 
near  the  guard-lock.  This  machine,  working  northward,  began 
operations  in  September,  trimming  the  prism  slopes  on  the  east  side 
to  conform  to  the  lines  for  wash-wall. 

"At  lock  Xo.  11  the  construction  of  the  lock  walls  and  approaches 
and  the  erection  and  hanging  of  the  nredle-bcams  continued  until 
January,  when  all  work,  except  the  building  of  a  dipper-dredge, 
was  suspended  for  the  winter.  Since  the  opening  of  work  in  the 
spring  the  concrete  work  for  the  lock  proper  has  been  almost  com- 
pleted; both  the  upper  and  lower  gates  have  been  erected  and 
swung  into  position;  the  southwest  approach  wall  is  entirely  fin- 
ished, and  the  northwest  and  southeast  approach  walls  have  been, 
respectively,  32  per  cent  and  27  per  cent  completed. 

"All  construction  work  has  progressed  satisfactorily  throughout 
the  year. 

"  The  Delaware  and  Hudson  Railroad  Company  has  constructed 
the  bridge  abutments  for  the  Kutland  Branch  crossing  over  the 
Barge  canal  at  Whitehall.  Both  of  these  abutments  have  been  com- 
pleted, and  the  company  is  now  driving  piles  for  the  false  work. 
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I  dykes  erected  from  the  north  end  of  the  contract  to  Flat  Eoek 

1  from  lock  Xo.  9  to  within  one-half  mile  of  the  south  end  of 

_j  contract.     Also  part  of  by-pass  was  excavated.     Kock  exca- 


•  tion  was  also  made  for  lock  Xo.  9  and  the  upper  approach  wall. 

"  The  rock  cuts  at  Wooden  Lock  were  nearly  completed  and  about 
-  e-fifth  of  the  rock  at  Flat  Rock  was  removed. 

'^A  number  of  ditches  near  lock  Xo.  9  were  completed.  Em- 
inknient  was  placed  from  P'ort  Ann  about  one  mile  north  and  also 
ack  of  Wood  creek  spillway,  East  creek  spillway,  and  the  siphon 
pillway. 

"  The  highway  about  one  mile  north  of  Fort  Ann,  2,200  feet 
long,  was  completed. 

"  Piles  were  under  about  one-half  the  southwest  approach  wall 
to  lock  No.  9,  under  the  sii)hon  spillway  and  under  the  Comstock 
retaining  wall. 

"  Sheet-piles  were  driven  in  revetment  from  George  Henry's 
road  to  within  one  mile  of  lock  Xo.  9. 

"  The  retaining  wall  and  culvert  at  Comstock  were  constructed. 
The  siphon  spillway,  the  Wood  creek  si)illway  and  East  creek 
spillway  were  comj)eted  and  lock  Xo.  9  about  five-eighths  completed. 

"  Riprap  on  East  creek  spillway,  Wood  creek  spillway,  siphon 
spillway  and  by-pass  was  all  laid. 

"  The  following,  is  a  summary  for  the  year  ended  September 
30,  1909: 


U 


ITEMS  OF  WORK. 


QnrinR acnn 

Grabbing cu.  yds. 

^1  exeavfttion cu.  yd» 

Emlrankment cu.  yds. 

Unins '. cu.  yds 

Sawoa  lumber,  hemlock ft.  B.  M. 

PiUiig No. 

Shcet-pilinff ft.  B.  M. 

Concrete,  all  claBBes m.  yds. 

Riprap cu.  yd.s. 

Paving,  aeoond-daai sq.  yds. 

Ballast cu.  yds. 

Iron  eaaiinff,  plain lbs. 

Iron  caatingB,  machined lbs. 

Metal  reinforcement \\». 

Structural  steel \hn. 


Preliminary 
estimate. 


65.691 

36.600 

5,595,270 

162,800 

13.900 

2,700 

1.970 

1.249.000 

29.190 

3.630 

1,100 

338 

27.890 

20.000 

87.920 

56,180 


Qrom  estimate SI , 686,345 


Percent 

Work  done 

Total  work 

of  work 

during  year. 

done  to  date. 

done  dur- 
ing year. 

24.19 

65.69 

37 

4,824 

9.435 

13 

1.663,647 

3,404,930 

30 

1,616 

9,623 

1 

1,499 

1,499 

11 

2,570 

2,570 

95 

789 

963 

37 

332.072 

340.886 

27 

13,254 

13,721 

45 

1.420 

1.455 

39 

15 

15 

1 

57 

85 

17 

15.145 

15.145 

55 

8,240 

8.240 

41 

10.317 

13.649 

12 

5.738 

5.738 

10 

S482.670 

1890.240 

29 

Percent 
of  work 
done  to 

date. 


100 
26 
61 
6 
11 
95 

•46 
28 
47 
40 
1 
25 
55 
41 
16 
10 


53 


*  Due  to  extra  work  order. 


96  Hepoet  of  State  Enqineeb. 

IMPROVEMENT   OF  PUBLIC  HIGHWAYS. 

Altliough  the  work  of  highway  improvement  is  not  now  in 
charge  of  this  Department,  it  was  not  turned  over  to  the  newly- 
created  Department  of  Highways  till  February  17,  1909,  or  four 
and  a  half  months  after  the  beginning  of  the  fiscal  year  covered  by 
this  report.  To  complete  the  record  of  this  form  of  public  im- 
provement while  in  charge  of  the  State  Engineer,  an  account  of 
what  was  accomplished  on  the  Eastern  Division  during  this  period 
of  four  and  one-half  months  will  be  found  in  tabular  form  ap- 
pended to  mj  report. 

APPENDED  TABLES. 

There  will  be  found  also  a  statement  showing  the  engineering 
expenses  and  tables  giving  all  contract*^  in  force  during  the  year, 
separated  into  two  groups,  those  cc^mpletod  and  those  still  pending. 

Respectfully  submitted, 

GEORGE  D.  WILLIAMS, 

Division  Engineer 
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The  Following  Statements  Show  the  Names,  Kank  and 
Compensation  of  Engineers  Employed  in  the  Eastern 
Division  of  the  Department  of  the  State  Engineer  and 
Surveyor,  Together  with  Incidental  Expenses,  for  the 
Fiscal  Year  Ended  September  30,  1909. 


Ordinary  Repairs  to  Canals  —  Erie  Canal. 

Chapter  465,  Laws  <A  1908. 


NAME. 


L.  B.  Harrison 

George  D.  Williamfl. 
Noble  E.WhItfard. 

Charles  Stork 

Loretta  C.  Cantwell 

Hattie  A.  Dell 

B.  LFredendall... 
Qeo.  LSchillner... 
H.  J.  Richardson... 
W.  P.  Deevey 


Division  engineer 

Division  engineer 

Resident  engineer 

Financial  clerk 

Stenographer 

Stenographer 

Stenographer 

Engineering  draftsman 

Rodman 

Laborer 


Rate  of 
compensation. 


$3,600  per  year 

3,600  per  year 

2,700  per  year 

5  00  per  day 

50  per  month 

83  33  per  month 

150  per  month 

5  00  p3r  day 

4  00  p3r  day 

2  00  p^r  day 


Services. 

Travel. 

1900  00 

2,400  00 

225  00 

135  00 

25  81 

166  06 

150  00 

1,035  00 

60  00 

62  00 

$5,150  47  

Incidental  Ezpmaa. 

Stationery  and  printing $667  52 

Fuel  and  light 202  80 

Postett 140  00 

Telephone  and  tefegraph 682  92 

Miscellaneous: 1 ,259  67 


Total. 


Totol. 


$900  00 

2.400  00 

225  00 

135  00 

25  81 

166  66 

150  00 

1.035  00 

60  00 

62  00 


$5,159  47 


2,852  91 


$8,012  38 


Ordinary  Repairs  to  Canals  —  Champlain  Canal. 

Chapter  465,  Laws  of  1908. 


NAME. 


George  D.  Williams. . . . 
Noble  E.  Whitford .... 
Charles  B.  Dunham,  Jr. 

B.  L.  Fredendall 

Hattie  .\.  Dell 

Loretta  C.  Cantwell 

George  L.  SchlUner 

H.  J.  Richardson 


Rank. 


Division  engineer 

Resident  engineer   . . . . 

Clerk 

Stenographer 

Stenograoher 

Stenographer 

Pindneering  draftsman 
Rodman 


Rate  of 
compensation. 


$3,600  per  year 

2,700  per  year 

100  per  month 

150  per  month 

83  33  per  month 

50  per  month 

5  00  per  day 

4  00  per  day 


Services. 

Travel. 

$300  00 
625  00 
100  00 

60  00 
499  98 

50  00 
400  00 
232  00 

Stationery  and  printing. . 

Fuel  and  light 

Postage 

Telephone  and  telegraph. 
Miscellaneous 


Incidental  Ezpensa. 


$2,266  98 


$125  42 
478  00 
100  70 
329  0^ 
680  84 


Total. 


Total. 


$300  00 
625  00 
100  00 

60  00 
499  98 

50  00 
400  00 
232  00 


$2.266  98 


1.720  64 
$3,987  02 


98 


Repost  of  State  Engineeb. 


Construction  of  Barge  Canal  —  Head  Office  Account. 

Chapter  147.  Laws  of  1903,  and  ameodatory  law:<. 


NAME. 


Rank. 


W.  R.  Hill Special  deputy  sUte  enfcineer . 


W.  B.  Landivth 
H.  D.  Aknndcr 
Qeorce  F.  Chisin 

Robert  E.  Horton j  Resident  engineer 

8.  M.  Savage Resident  enfcineer 


Special  deputy  stutc  engineer 
Indent  engineer . 
Resident  engineer 


E. 
G. 
J. 
C. 
A 


H.J. 

A.  (1. 


a.  M. 

C.  H. 
J.C. 
J.  H. 
(1.  H. 
J.  P. 


Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  en^neer 

Resident  engineer 

Resident  engineer 

Chief  bridge  designer 

Amistant  chief  bridge  designer. 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  draigner 

Bridge  de»lgner 

Bridge  diitigner 

Bridge  designer 

Bridge  designer 

Bridge  (iiTiigm  r      .  .      . 


Noble  E.  Whitford 

O.F.  Bellows 

R.  S.  Qreenman 

CH.Hoyt 

E.  A.  Lamb 

C.  H.  MacCulloch.. 

H.P.Willis  

W.R.  Davis 

John  G.  Peck 

John  Bartholomew. 

R.  C.  Baatress 

A.  Brainard 

M.  Braune 

C.Green 

N.  Uaggart 

H.  Hlgley 

Harold  Levy 

H.D.  Milter 

Seheuremi.inn 

Hayden I  Bridge  doinnor 

t^mil  Bie Bndge  dwigner 

H.  E.  Bralnerd   Bridge  designer 

Purver Bridge  (iesigner 

Wood 1  Bridge  dt-j^inner 

Podmore   Briilui' 

B.  Altdo<Tffer —  Bridiit- 

Bugonhjigen.. .       HrulRi- 

(  on!<i<ime. .      .    .    ;  l^ruinr 

H.'lf:md       ...     iBruiiw 

Hermans i  Hridgi< 

Hill iBrldgi 

Leonlutrd. . .  Bridgi 

Pierre |  Bridge 

Semen 
May'n.nrd .  .  . 
Miirtin .... 

W.  P.  Falken«tein 

R.M.  Wheeler... 

J.  M.  Angi:8 

Leo  FreiUig 

A.  C.  Miller   .  .  . 

E.  E.  BriggB 

S.  T.  Vosburgh.   . 

F.  M.  Beer   

J.  F.  Blaise 

W.H.Hale  .... 
C.  E.  Qiiimby.... 
F.E.  Winter.... 


Rate  of 
eompensatioa. 


dj-MIKIMT 

di-^igner . 


H 
F. 
A. 


E. 
A. 
E. 


F.  W. 
E.  L 


E. 
G. 
F. 


G. 
E. 
B. 


C.C.  Egbert 

Geo.  K.  Stirkney.    .  - 
E.  F.  Van  Hcx'si  n . . 

I).  A.  Wntt 

R.  R.  Si  lart    

J.  T.  Dirluim 

H.E.  Breed 

Parkes  D.  Wendell    . 

J.  M.  Snielwr 

('h:i.s.  B.  Dunh.im,  Jr.    .ClfTk   

John  T.  Gornuin    'CVrk    

J.  C.  (i.iffin Cl.rk 

(]eo.  W.  RuBo iCVrk   

G.T.  Waterman    ....    CKrk 

J.  E.  F.  Minnwk 'Clerk 

B.  li.  Frcilcnd  dl   Steno>tr.iphcr 

H.  W.  Cowlbeck Stcnogr  iplu-r 

Xi'lle  CL.rk Stencucr  .plirr 

Cleoni  Van  Vleck SU'UDgrapher 


tlrMCiier 

dj'sinTur    .  . 

di-^igiier    

desiigner 

d«'r*igner 

di'Kigner    

Bridgv  designer   

Bridgi'  dnf  tenum 

Bridge  dnif t«»man 

Bridge  dnif  teman 

Bridge  draf  Um:in 

Bridge  draftsman 

Bridge  dniftxman  ...    . 

Bridge  draft«nuin  

Junior  bridge  draftsman 
Junior  bridge  draftsman 
Junior  bridge  draftKman 
Junior  bridge  draftsman 
Junior  bridge  draft>»man 
Junior  l)ri(igi'  dniftKman 
IVovisional  junior  bridge  drafts-i 

man 

Exp«Tt  on  eleetrical  design. 

IIj<K'k  designer 

Exiwrt  nti  11.  R.  rrcw<ings» 

'F].\IxTt  d«>iEn(T 

Kiii:in«'<'r  w.t-r-siipply 
("<)nfid»'iitlal  ;is.^Lst.iiit 
jFuianrial  clerk  and  ai'ditor 

L>tiniat4'  cU-rk 

Ind«'.\  rlerk 


$5,000  per  year 
5,000  per  year 
3.000  per  year  I 
2,700  per  year' 
2.700  per  yeari 
2.700  per  yesir 
2.700  per  year 
2,400  per  year 
2.400  per  year 
2.400  per  year 
2,400  per  year 
2,400  per  year 
2,400  per  ye:ir 
8.900  per  year 
3 ,000  per  year 
175  per  month 
175  per  month 
175  per  month 
175  per  month 
175  per  month  i 
175  per  month 
175  per  month! 
175  p;T  month 
175  \KV  month 
175  per  n»tnth 
IflO  PIT  month 
150  per  moi.th 
15U  per  month 
150  per  month, 
150  per  month 
140  per  nM):.tli 
125  per  month 
125  per  month | 
125  per  month  j 
125  per  month' 
125  per  month | 
125  per  munthi 
125  per  ntonthj 
125  per  mouthy 
125  per  month' 
125  per  month 
125  {M^r  month 
110  per  month 
110  per  month 
100  per  month 
1(X)  per  month 
100  per  month 
100  per  month 
90  per  month 
75  per  month 
75  ptT  month 
75  per  month 
75  per  month' 

75  per  month 
20  00  per  day 
375  per  month 
.'?75  i^er  mon  t  h 
37 .T  per  month 
22. T  per  month 
4.000  per  yeir, 
2.H(X)  per  ye:ir 
175  per  month 
125  per  month 
100  per  month 
100  per  month 
100  per  monthi 
100  pfr  month 
HO  |)er  month  j 
75  per  month! 
150  [KT  month 
125  {XT  month 
100  i)er  montli, 
100  ptT  month' 


Services. 


|l,250  00i 
4.874  94 

3.000  00 
1.169  351 
2.500  04> 
1.800  00 
1.800  00. 
1.200  00- 
2.400  001 

735  48l 
1 .078  57 
1.290  32 

289  17 
3.395  7ri 
2.951  35 

792  48 
1 .712  3fi 
2.100  00 
2,010  3S 

2.100  oo; 

1.H55  5(i, 
2.0S3  Ot' 
2.042  oo' 
1 .81)2  90 
2.100  00' 
1.339  :i2 
I.-IOO  00 
1.1.S5  H 

M7  2tl 
l.«iOO  00 
1.5f.2  til 

808  til 

820  H."' 

771 
1.301 
1,500  00< 

Itifi  67, 

875  00 
1 .072  .58 
1 .047  20' 
1.175  15 

725  00 

1.001  00 
498  67 

1 .070  OC 

1 ,047  20 

2e0  88 

1.193  .55 

900  00 

312  m 

112  2t') 

38  71 

173  71 


Travel. 


23 
01, 


14  52 

1,746  21 
4,400  00 
3.0W  68 
4.400  00 
1.350  00 
1.509  88 
2.099  97 
175  00 
1.125 
664 
1.150  00, 
1.200  OOj 
1.200  oo' 
720  00 
735  00 
300  00] 
375  00 
1.200  00 
1 .099  98i 


00. 
52' 


$487  54 

342  4? 

389  80 

300  55 

2.164  51 

52  84 

40  72 

29  67> 

2.178  39 


80  20 

17  911 
702  411 

18  Of 


420 

21  22 

15  0,' 

"8HC 



0  15 


2  5? 
26  96 


41  77' 
161  8?' 
164  89 
580  04 
131  79 

43  35 
382  .52 

23  91 


TotaL 


$1,737  60 
6.217  37 
3.389  80 
1,469  90 
4.665  15 
1.852  84 
1.840  72 
1.229  67 
4,578  39 

735  48 
1.078  57 
1,290  32 

369  37 
3,413  67 
3,653  76 

810  54 
1.712  36 
2.100  00 
2.010  38 
2.100  00 
1.8S0  76 
2.104  28 
2.042  60 
1 .862  90 
2.115  03 
1.339  32 
1.500  00 
1.164  16 

847  26 
l.QOOOO 
1.571  76 

808  61 

820  83 

771  23 

1.201  61 
1.500  00 

166  67 

875  00 

1,072  58 

1 .049  73 

1.202  11 
725  00 

1,001  00 
498  67 

1.070  00 

1.047  20 
209  88 

1.193  55 
960  00 
312  50 
112  26 
38  71 
173  71 

14  52 
1.787  9S 
4.56183 
3.249  57 
4.980  04 

1.481  79 
1.613  23 

2.482  49 
198  91 

1,125  00 

664  52 

1.150  00 

1,200  00 

1,200  00 

720  00 

735  00 

300  0^ 

375  Og 

1.200  0^ 

1.099  9g 
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Construction  of  Barge  Canal —  Head  Office  Account —  {Cont'd), 


NAME. 


llabd  Wtenfaolx. . 

H.L.  Davis 

HattieA.  Dell... 
Adde  Hallenbeck. 
S.C.  MacNeUl... 
1m.  J.  MulhauBcr. . 
M.  Q.  Harrincton. 
Grace  Haswefl . . . 

J.J.Tobln 

B.T.Kclly 

KathrynM.  Pitts. 
Martinie  Devlin . . 
Mary  E.  Heeran . . 
C.  D.  Bumis .... 
E.  G.  BlessinK  . . 
E.  A.  Bonney — 
J.  M.Friedland.. 
J.  A.  O'Donnell. 


Rank. 


Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Temporary  stenographer . 
Tempcwttry  stenographer . 
Engineering  draftsman . . 
Engineering  draftsman . . 
En^eering  draftsman . . 
En^neering  draftsman . . 
En^neering  draftsman . . 


Wm.  J.  Plcard I  Engineering  draftsman 

Rupert  Sturtevant. . . .  Engineering  draftsman 

L.  B.  Westfall Engineering  draftsman 

T.  S.  Bailey Enpdneering  draftsman 

G.  Qale  Dizon i  En^neering  draftsman 


J.  H.  McGormick,  Jr. 
E.  E.  Brandow 

E.  C.  Hackett 

L.  LceHadley 

G.D.Meer 

A.  P.  MuBri 

J.  N.  Stevens 

J.  L.Southworth.... 

A.  W.  Thayer 

J.J.  Coegrave 

R.  R.  Shearer 

F.E.  Blake 

W.8.KI08 

C.  P.  Wiweke 

J.  A.  Jensen 

Thenm  Alnsworth. . . 

Bernard  Gaaier 

a  L.  Knott 

MaximUlan  Komow . 

C.  0.  Lamphere 

J.  A.  Pritchard 

J.  H.  Forth 

C.  T.  Kniskem,  Jr. . . 

P.  R.  Murray 

Edward  Anderberg. . 

F.  C  Ashley 

F.A.BiggJ 

Clark  Brown 

S.F.  Qirlisle 

A.  Q.  Chapman 

C.R.  Chase 

J.  8.  Clancy 

W.  8.  Coulter 

De  Witt  H.  Daley... 

E.  J.  Doyle 

F.  M.  Eames 

G.E.  Gibson 

H.  W.Hale 

R.  L.H0H 

Charles  Kiehm 

H.C.KUne 

D.  R.  Lee 

B.  J.  Lowenstein 

J.  H.  McElroy 

A.  8.  Mirick 

C.  W.  Morris,  Jr 

J.P.Newton 

P.  W.O'Orady 

KC.  Olcott 

R.E.PhUllpB 

E.  Q.  Raynor 

B.  W.  Rosekrans.... 


Engineering  draftsman . . 
En^neering  draftsman . . 
Enf^necring  draftsman . . 
Eni^neering  draftsman . . 
Engineering  draftsman . . 
En^neering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Architeotuml  draftsman . 
Architectural  draftsman . 

Mechanical  en^eer 

Mechanical  dnJtsman . . . 
Mechanical  draftsman . . . 
Mechanical  draftsman . . . 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

.Assistant  en^neer 

.Assistant  en(pneer 

Assistant  engineer 

Assistant  enf^neer 

Assistant  engineer 

Assistant  engineer 

Assistant  enfpneer 

Assistant  engineer 

Assistant  en^dneer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^noer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  enginorr 

Assistant  engineer 

.•distant  engineer 

Assistant  engineer 


Rate  of 
compensation. 


1100 
83  33 

83  ;-8 

76 
75 
76 
60 
60 

eo 

50 
50 
75 
75 
6 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
125 
125 
175 
90 

go 

75 

75 

75 

75 

75 

75 

75 

60 

60 

60 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


Servioes. 


per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day, 
00  per  day' 
00  per  day 
5u  per  day 
50  per  day 
50  per  day 
00  per  day- 
00  per  day) 
00  per  day' 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  dav 
per  montn 
per  month 
per  month 
per  month 
per  month 
per  month 
pa*  month 
per  month 
per  month 
per  mcmth 
per  month 
per  month 
per  month 
per  month 
per  month 
00  per  day 
00  per  day 
00  per  day] 
00  per  di\y! 
00  per  day 
00  per  day 

r\t\  —  A 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day; 
00  per  day! 
00  per  day 
00  per  dayl 
00  per  day  I 
00  per  day' 
00  per  day; 
00  per  day! 
00  per  day' 
00  per  dayl 
00  per  dayj 
00  per  day 


sooo 

291 

83 

912 

7\)5 

525 

191 

700 

660 

9 

11 

36 

55 

1.122 

1.550 

1.130 

955 

1.515 

1  .»w^ 

1.392 

1.580 

597 

1.125 

1.378 

860 

1.124 

1.252 

1.248 

1.252 

836 

1.164 

1.330 

1.500 

1.312 

1,859 

907 

829 

943 

900 

750 

865 

738 

525 

900 

660 

660 

640 

300 

1.734 

510 

1.866 

1.412 

708 

1.890 

1.212 

1.974 

1.602 

1.770 

1.866 

1.872 

1.773 

1.719 

1,842 

330 

150 

1.390 

2.190 

1,560 

1.753 

1.788 

792 

1.851 

1.884 

1.188 

1.836 


00 
66 
33 
00 
00 
00 
29 
00 
00 
68 
29 
29 
65 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 

oc 

00 
00 
00 
00 
50 
00 
50 
70 
50 
76 
55 
00 
00 
51 
33 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Travel. 


S16  33 


Total. 


6  58 
10  66 


1  95 


200 


2  70 


199  77 
69  23 


7  46 


7  54 

51  07 

1  10 

179  32 


14  40 


$900  00 

291  66 

83  33 

912  00 

795  00 

525  CO 

191  29 

700  00 

660  00 

9  68 

11  29 

36  29 

55  05 

1.122  00 

1.550  00 

1,146  33 

955  00 

1,515  00 

1.544  00 

1.392  00 

1.560  OU 

G03  58 

1.135  m 

1.378  50 

860  00 

1.125  95 

1 ,252  00 

1.248  00 

1 .252  00 

836  00 

1.164  00 

1.330  50 

1.500  00 

1,312  50 

1.861  70 

907  50 

829  76 

943  55 

900  00 

752  70 

865  51 

738  33 

525  00 

900  00 

660  00 

660  00 

640  00 

30OOO 

1.734  00 

510  00 

1.866  00 

1,412  00 

907  77 

1.950  23 

1.212  00 

1 .981  46 

1,602  00 

1.770  00 

1.866  00 

1.872  00 

1.773  00 

1.719  00 

1.842  00 

337  54 

201  07 

1.391  60 

2.369  32 

1.560  00 

1,753  00 

1.7S8  00 

806  40 

1.851  00 

1.8S4  00 

1.188  00 

1 .830  CO 


100 


Report  of  State  Engineer, 


(Construction  of  Barge  Canal  —  Head  Office  Accottnt —  (Cont'd) 


NAME. 


A.  D.  SandenoD 

H.  0.  Schennerharn . . 
W.  H.  SUn0erUnd.Jr. 

A.  E.  Steere 

G.G.  UnderhUl 

J.  H.  Sturdevant 

E.  W.  SylwBter 

T.  R.TcUey.  Jr 

H.  A.  Weeks 

W.  G.  Wild« 

Joseph  H.  Young 

R.G.  Finch 

H.  A.  Gehiing 

F.  8.  Crowell 

B.  I.  Hall 

LW.Irtah 

P.  C.  Kocrner 

G.  W.  Stiokney 

H.  T.  Arnold 

A.T.  Qark 

J.  F.  Greathead 

T.  A.  Hendrickaon 

George  G.  Sweet 

T.  L-Watkina 

D.  W.  Overocker 

LS.  Rickard 

J.  B.  Whipple 

C.  M.  Colony 

A.  R.  Piitchke  

Frank  Roberts 

M.  E.Cottrell 

R.  E.  Demmlng 

C  B.  Kellcy 

D.  H.  Hill 

J.  J.  Sohwonn 

J.  C.  Adams 

M.H.  Boigrol  

H.  V.  Button 

W.H.Dodd 

H.  F.  Eagan 

M.  I.  Fnmklln   

Jacob  Gallowiti 

Joseph  T.  Murphy 

E.C:NUe8 

N.  B.  Robbina 

E.  V.  Allendorph 

M.  8.  Biercc 

Charles  M.  Leet 

J.  M.  Taylor 

E.F.  Weeks 

D.F.Allen 

William  Atkinson .... 

Clarence  Barker 

A.  M.  Burton 

F.  C.  Butt 

J.  H.  Boyland 

J.  J.  Brown 

J.  H.  Byrnffl 

J.  M.  Connolly 

G.  E.  Cumner 

George  Cunningham . . 

J.  E.  Demprtpy 

R.  J.  Dobbins 

St«*phen  Fj'cn:in 

Alexjinder  Cin-onwald. 

James  Haley    

W.  A.  Hannihan   .... 

H.irry  Hrrtz 

Edgar  HulL 

(ie(»rKc  K.  Kcxinman . . 
Simeon  Lodewiek    .  .  . 

J,  M.  Mardon:ild 

M.  A.  MoMaliun 

L.  E.  Moon* 

Carroll  A.  l*:»rry   


Rank. 


Assistant  engineer . . . 
Assistant  engineer  . . 
Assistant  engineer . . . 
Aastotant  engineer 
Assistant  engineer  . . 
Assistant  engineer  . . 
.Assistant  engineer . . . 
Assistant  engineer  .  ■ 
Assistant  engineer .  . 
Assistant  engineer  . . 
.Assistant  engineer  . . 
.Assistant  engineer  .  ■ 
Assistant  engineer .  . . 
Assistaat  engineer  .  ■ 
Assistant  en^neer .  . . 
Assistant  engineer  . . 
Assistant  engineer . . . 
Anistant  eni^neer . . . 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodmun 

Rodman 

Rodmun 

Rodman 

Rodman 

Chainman 

Chiiinmun 

Chainman 

Chainman 

Cliainman 

Chainman 

Chjiinman 

Chainman 

Chainman 

Chainman 

InspectcN"  of  masonry . 
Inspector  of  masonry , 
Inspector  of  masonry . 
Inspector  of  masonry 
Inspector  of  masonry . 

Laborer 

Ltiborer 

Laborer 

L^aborer 

Liiborer 

Lsiborer   

Lsjborcr 

Laborer 

Lnlwrer   

Laborer 

Liborer 

L'ibori'r 

Liiborer 

Liborer 

L;»bon*r 

Laljorer 

L;iborer 

L'lbonT 

Liborer 

I.riiborer 

Lalwrer 

Liilxjrer 

L'tlH)n'r 

Ijiil)orer 

Lilxirer 


RAtruf 
compensation. 


$6 
6 
6 
6 
6 
6 
6 
6 
6 
« 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


00  per  dny! 
00  per  day- 
00  per  day 
00  per  diiy 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day, 
00  per  day 
00  per  day' 
50  per  day' 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  dayi 
00  per  day 
00  per  day 
00  per  day 
00  per  dity' 
00  per  day 
00  per  day 
50  per  daiyj 
SO  per  duy< 
50  per  day 
00  per  du> 
00  per  day 
00  per  day 
50  per  du> 
50  per  day 
50  per  d.ny 
50  per  day 
50  per  day 
50  p?T  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day, 
00  per  day 
00  per  day 
00  per  day, 
50  per  day 
50  per  day< 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  Aiy 
00  per  day  I 
00  per  day 
00  j>er  day 
00  {MT  day 
00  per  day 
00  per  day 
00  per  day 
00  jMT  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
(X)  per  day 
00  jjer  day 
00  jxT  day 
00  i^er  day 
00  i)er  tlay 
00  |ier  (lay 
00  |>«T  day^ 
(X)  per  day* 


Service*. 


tl .878  00 

1.962  00 

1.860  00 

168  00 

414  00 

756  00 

1.098  00 

402  00 

1.854  00 

162  00 

240  00 

1.634  00 

1.633  5(, 

1.360  00 

55  00 

330  00 

1,570  00 

60  00 

1,357  00 

1.546  50 

832  00 

660  00 

1.555  00 

1.570  00 

648  00 

738  00 

.535  5U 

372  00 

1 .038  00 

1 .076  Ofl 

276  50 

126  00 

1.106  00 

108  .% 

38  50 

4((8  00 

4()8  00 

420  00 

930  00 

327  00 

15  oo; 

20  OOi 
9-20  00 
918  00 

85  00 

1.130  00 

1,.M9  00 

491  00 

295  50 

297  50 

204  00 

4?2  00 

4  00 

360  00 

32  00 
648  00 

38  00 

70  00 
174 
378 
326  00 
174  00 
136  00 
182  00 
.')24  00 
452  00 
160  00 
•218  00 
416  00 
.3r)8  00 

m*>  00 

442  00 
128  (X) 
198  OOi 
344  00! 


00 
00 


Travel. 


Sin  48 
13  87 
11  19 


10  15 

13  49 

5  69 

8  01 


1  68 


4  33 


Total. 


36  46 

102  61 

56  73 


1  48 


I2.0S5  43 
1.975  87 
1.871  19 

lasoo 

414  00 

756  00 

1.096  00 

402  00 

1.864  15 

175  40 

245  60 

1.642  01 

1.633  50 

1.360  00 

56  OB 

330  00 

1.570  00 

60  00 

1.357  00 

1.546  50 

832  00 

660  QO 

1.555  00 

1.570  00 

648  00 

738  00 

535  50 

372  00 

1.098  00 

1.076  00 

276  50 

126  00 

1.106  00 

106  50 

42  83 

468  00 

466  00 

420  00 

930  00 

327  00 

15  00 

20  00 

920  00 

918  00 

85  00 

1.166  46 

1.651  61 

547  73 

295  50 

297  50 

204  00 

472  00 

400 

360  00 

82  00 

648  00 

38  00 

70  00 

174  00 

378  OD 

326  00 

174  00 

136  00 

182  00 

524  00 

452  00 

166  00 

218  CO 

416  CO 

366  CO 

598  00 

443  4g 

128  00 

198  00 

344  00 


Eastern  Division  :    Engineering  Expenses. 
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Corwirucfion  of  Barge.  Canal  —  Head  Office  Account  —  {ConcVd). 


NAME. 


H.  S.  PaxBonii 

James  L.  Quinn  — 
Thomas  Rattoone . . 

C.  H.  RiehardsoD.. 

H.  J.  Souks 

Julius  Stem 

MichAelTlemey.... 
H.  J.  Whitman... 

F.  M.  Hill 

E.  M.  Chamberlain . 

E.H.\Vetael 

John  J.  McManus . . 

Ammle  Bailey 

II.  E.  Baker 

LeRoy  Bamer 

K.  M.  Boutelle 

Thomas  E.  Bowen . . 

J.  8.  Brms 

J.  G.  Buahndl 

G.  B.  FiUgerald.... 
Robert  A.  Gross .  . . 
Byron  Hou^taling. 
R.J.  Maby 

D.  B.  Mattlce 

Julius  Mishkin 

Nebon  Iftsry 

J.  J.  Humane 

Ge<vgeK.  Shuler... 

J.T.Smith 

P.  D.  Unger 

Sibella  Carroll 


Rank. 


Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Title  maker 

Night  watchman 

Foreman  of  public  works . . . 

Forenum  of  borings 

Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
.Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  aasistiint. 
Axenuin  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
.Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  lunlstant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
.Axeman  and  office  assistant. 
Axeman  and  office  assistunt. 
Charwoman 


Rate  of 
compensation. 


S2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
100  per  month 
80  per  month 
5  00  per  day 
4  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  da> 
2  00  per  day 
2  00  p?r  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  dny 
2  00  per  day 
2  00  per  day 
1  25  p"r  day 


Services. 


$216  00 

176  00 

510  00 

44  00 

78  00 

194  00 

714  00 

136  00 

1,200  00 

960  00 

1.535  00 

153  00 

116  00 

636  00 

620  00 

620  00 

730  00 

f28  00 

480  00 

684  00 

51  OG 

120  00 

4(j8  OU 

468  GC 

168  00 

10  00 

646  00 

34  00 

42  00 

92  00 

C9  GO 


Travel. 


Instruments,  tools  and  applianc:^. 

Office  rent 

Fuel  and  light 

Stationery  and  printing 

Postage 

Telephone  and  telegraph 

HiscellaneouB 


Incidental  Expenaea. 


$213,618  n  $9,436  25 


$700  24 

4,048  45 

251  10 

10.974  60 

816  43 

1 .983  94 

14.795  38 


Total 


$216  00 

176  00 

510  00 

44  00 

78  00 

194  00 

614  00 

136  00 

1,200  00 

960  00 

1,535  00 

153  00 

116  00 

636  00 

620  00 

620  00 

730  00 

628  00 

480  00 

684  00 

54  00 

120  00 

468  00 

468  00 

168  00 

10  00 

646  00 

34  00 

42  00 

92  00 

60  00 

1253.054  44 


Total. 


33,570  14 


$286,624  58 


Construction  of  Barge  Canal  —  fJrie  Canal, 

Chapter  147,  Liws  of  1903,  and  amendatory  laws. 


NAME. 


Geo.  D.Williams.. 
J.  A.  O'Connor. .   . . 

E.J.Pickwick 

P.H.  Dater 

E.  A.  Lamb 

C.H.  llacCiUoch... 
C.  Arthur  Poole. . . 

S.11  Savage 

F.P.Williams 

R.  D.  Panona 

Parkes  D.Wendell. 
B.  L.  Fredendall . . . 
Harrtet  L.  Davis. . . 
Bertha  E.  Kirchner. 

J.  A.  Murray 

8.  A.  Smith 


Division  engineer.  . . . 
First  resident  engineer . 
Resident  engineer .... 
Resident  en^neer .... 
Resident  engineer  .  .  . 
Resident  en^neer  .  .  . 
Resident  engineer .... 
Resident  engineer  .  .  . 
Resident  engineer .... 

Financial  dork 

FiStimate  clerk 

Stanographer 

Stenographer 

Stenographer 

■Stenographer 

Stenographer 


Rate  of 
compensation. 

Services. 

Travel. 

$1,021  Sf 

24  57 

435  91 

506  06 

71  13 

88  71 
63  39 

89  68 
280  14 

34  45 

Total. 

$3,600  p3r  year 

2.700  per  year 

2,700  per  year 

2,700  per  year 

2,400  per  year 

2,400  per  year 

2,400  per  year 

2,400  per  year 

2.700  per  year 

5  00  per  day 

175  p?r  month 

150  per  month 

88  33  per  month 

60  00  per  month 

60  00  per  month 

60  00  per  month 

$f03  57 
2.f50  OC 
2.425  00 

400  00 
1.109  68 
2.400  00 

800  00 
2.42.1  00 

785  00 

82-)  OC. 

200  fOi 
83  3? 

1  $1,021  86 

628  14 

3.085  91 

2.931  06 

471  13 

1.198  39 

2.4P3  39 

889  68 

2.705  14 

785  00 

859  45 

200  00 

83  33 

660  00 
800 
44  521 



mo  00 

800 

44  52 

102 


Report  of  State  Engineer. 


Construction  of  Barge  Canal  —  Ene  Canal — (Continued). 


NAME. 


LLWatklns 

LwH.Hunl 

E.  H.  Bourne 

T.S.  Bailey 

Foctl  W.  Uarrto 

R.H.WArTin 

G.S.  Allen 

A.G.AuBUn 

Lewis  Bartlett 

E.  J.  Becker 

J.  C.  Bell 

D.E.  Bellom 

Fwd.W.  Harrb 

E.  D.  HendriekB 

Edwin  Hllborn 

L.aHulburd 

M.  E.  James 

E.E.Kendiai 

D.  R.  Lee 

0.  F.Lewto 

J.  B.  Maffuire 

LS.  Ilatlaw 

C.LMcaelUnd 

Geo.  L  Oakley 

P.W.OT,nidy 

B.  W.  Roflekrnns 

H.  0.  Schennerhorn . . 

A.  E.  St«re   

r,.  G.  Underbill 

W,  J.  Wrigmann   

M.J.WllUanui 

('.  A.  HolmqiuHt  

E.  P.  Neuschwander . . 

H.  R.Robbms 

E.  M.  IVabrork 

C.R.  IMlraflf 

M.  W.  Grimes 

Jacob  Friwiland 

Oscar  Hasbro' ick 

C.  L.  Hayward 

T.  A.  Hondrlpkson.... 

Grant  Huntley 

C.  G.  Ranney 

J.  L.  Sawyer 

S.  R.Tighe 

C.E.  Weed 

W.E.  Waller 

J.D.Wllliama 

8.  R.  Bellows 

R.M.  Bennett 

Otto  Brown 

C.  F.  DeClercq 

1.  A.  Farquhar  

Eimture  HMbvipple.  . 

G.  C.  InKerHoU 

I).  W.  Overocker 

J.  S.  Bixby 

C.S.  Dipta 

J.  A.  Glominski 

W.C.Rich 

H.  J.  Richardson 

H.  S.  Silvester 

R.  B.  Smith   

Goo.  Van  Nostra  nd 

W.  W.  Brown 

N.  E.Cottrell 

R.  E.  Demniing 

R.E.  Dnike 

Ely  Gams»p 

E.  W.Goff 

R.  W.Hcerlein 

G.  H.  Jones 

A.  D.  Kline 

P.  F.  Mnttfson 

Wm.N.  Niles 


StenoKrapher. 

Clerk. 

Engineciinfi  draftsman . 

Engineering  draftsman . 

Engineering  draftsman . 

Engineering  draftsman . 

Tracer 

Affiistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  enidneer 

Asstttant  engines 

Assistant  enfiineer ...   . 
Assistant  en^neer .... 
Assistant  eni^nccr .    . 

Aasutant  engineer 

.\sdtBUint  engineer 

Assistant  engineer 

AssisUint  engineer 

.Assistant  engineer  

Assistant  engineer .... 

Assistant  engineer 

Assistant  engineer .... 
.\ssistant  engineer .... 

.Assistant  engineer 

Assistant  engineer 

Assistant  engQneer  

Assistant  enf^neer .    . . , 

Assistant  cnfl^neer 

Amistant  engineer 

Assistant  engineer  ... 
A.<»LHt^tnt  engineer  ... 
A.ssbitAnt  engineer .... 
AsetiflUint  engineer .  .    . 

Leveled 

Leveler 

liCveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodaian 

Rodman 

Rodman 

Rodman 

Rodmun 

Rodman 

Rodmnn 

Rodman 

Rodman 

Rodman 

Rodman  

Rodman 

Rodman 

Rodman 

Rodman 

Rodmnn 

Rodman 


Rate  of 
compensation 


laO  00  per  month 
112  50  per  month 

5  00  per  day 
4  S0p?rday 
4  00  p?r  day 

4  00  perdav 
75  00  per  month 

6  00  per  day 
6  00  per  day 
A  00  per  day 
6  00  p^  day 
fi  00  p:»  day 
6  00  per  day 
A  00  per  day 
6  00  per  day 
6  00  per  day  • 
A  00  p?r  day 
A  00  per  day 
A  00  par  day 
A  00  per  day 
A  00  p^day 
A  00  per  day 
A  00  pT  day 
A  00  p?T  dav 
A  00  per  day 
A  00  per  day 
A  00  per  day 
A  00  per  day 
A  00  per  day 
A  00  per  day  I 
A  00  p?r  day' 

5  00  per  day, 
5  00  per  dayj 
5  00  per  day,' 
5  00  per  day 
5  00  fKT  day 
5  00  per  day,' 
5  00  per  day. 
5  00  per  dayl 
5  00  per  day 
5  00  per  day 
5  00  per  dayl 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day| 
5  00  per  day' 
5  00  per  davi 
4  50  per  day' 
4  50  per  day 
4  50  per  diy 
4  50  per  day 
4  50  p?r  day. 
4  50  per  day! 
4  50  per  day 
4  50  per  da\  I 
4  00  per  day, 
4  00  p<T  day , 
4  00  per  day 
4  00  per  day, 
4  00  per  dayj 
4  00  per  day 
4  00  per  day 
4  00  per  day 
3  50  per  day 
3  50  jK-r  day 
3  50  p?r  day 
3  50  pT  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  daV 
3  50  jXT  day 
3  50  per  day 
3  50  per  day. 


Servioos. 


$590  00! 

975  CO' 
1 .070  00 

A21  00 
1.391  00 
1.272  00 

653  23 
1 .875  00 
2  022  00 
1.992  00 
1.913  00 
1 .9H0  00 
2.010  00 
1.992  00 
1,KK4  00 
1.290  00 
2.082  00 
1.358  00 

192  00' 

1.979  00; 
1.860  OOi 
2.064  001 

1.980  00 
1.890  00 

36A00 

3A00 

3A00 

1.932  00. 

54  00 

2.033  OC 

1.470  00 

:«5  or. 

1.050  OO 
3M0  00, 

1.520  .W 
1.3;)!  .50 
1.528  .50 

rtX)  00 
\.:ii'i)  00 
1.531  .5(1 

515  00 

1.051  .50 
1.5»i5  00 

r.70  00 

1.570  00 

1.550  .50 

1.5:17  00 

1.5t2  .50 

1.57.^  .50 

382  .50 

510  00 

\,'M<\  .50 

1 .020  00 

1.407  00 

,535  .50 

8,?2  .50 

1.2U  00 

I .212  on 

1.144  .V) 

1.224  00 

012  00 

3.35  ,50 

1.240  .50 

1,174  .50 

371  00 

143  .50 

87  .50 

507  ,50 

374  .50 

1.214  .50 

:«  00 

315  00 

480  00 

45  .50 

119  00 


Total 


S49  83, 
192  00' 
7  20 
544  97 
566  88 

52  30 
377  00 
533  02 

4  oo; 

14  All 
259  111 
4  42 
35  33 

532  31 

447  03 

53  20 


30  09 
1  9S, 
4('t3  41 
188  01 

837* 
35  00 


1  20 
A7  30 


37  09 

5J  2c 


185  .% 


S500  00 

975  00 

1.070  00 

621  00 

1.394  00 

1.272  00 

A53  23 

1.924  83 

2.214  06 

1.999  20 

2.457  97 

2.554  SR 

2.0A8  30 

2.360  00 

2.417  02 

1.300  00 

2.096  61 

1.617  11 

196  42 

2.014  33 

1.860  00 

2.536  31 

1.980  00 

2.337  A3 

425  20 

36  00 

3)  00 

1,968  09 

55  98 

2.494  41 

1.66101 

305  00 

1.733  74 

415  60 

1.520  SO 

1.391  SO 

1 .528  50 

600  00 

1.3A1  20 

1.534  .SO 

515  00 

1 .718  80 

1 .5&5  00 

670  00 

1.570  00 

1.591  19 

1.587  26 

1.512  50 

1..579  50 

382  50 

510  00 

1.363  50 

1.025  00 

1 ,467  00 

535  50 

832  SO 

1,244  00 

1.212  00 

1.144  50 

1.224  00 

797  3D 

335  00 

1.240  SO 

1.174  50 

371  00 

143  50 

87  50 

507  50 

374  50 

1.214  50 

35  00 

315  00 

480  00 

45  50 

119  00 
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Coiistriidion  of  Barge  Canal  —  Ei-ie  Canal—  (CofUinued). 


NAME. 


J.  J.  Schwonn 

Nial  Sherwood 

H.  J.  Stevens 

C.  H.  Adama 

C.  E.  Andenon 

F.  C.  ArmatroDg 

H.  F.Eaijan 

F.E.Gilfcn 

W.M.  Griffith 

Raymond  Jerrell 

T.  Loonle 

A.  R.  MuIUsaii 

H.  P.O'Bryan 

D.  T.  Simpson 

F.B.  Stoddard 

F.  LT«U1 

J.  R.TiKhe 

C.  A.  Wilbw 

M.W.  Wohlgemuth... 

H.C.  Young 

J.  A.  Young 

G.  L.  Barrus 

H.  V.  Button 

J.  L.  Doyle 

Jftcob  Gadlowits 

Arthur  0  HoUenbeck. 

A.  A.  Laughlin 

John  Lyons 

F.H.fcy 

LY.Mcneely 

A.  D.  Merrill 

W.W.Moyer 

E.  S.  Overbaugh 

Wm.  Robinson 

C.  B.Tebo 

H.  J.  Waldvogel 

F.  B.  Watoon 

L.H.  Wright 

A- M.  Wait 

E.  V.  Allendorph 

W.W.Barclay 

UC.  Dedrick 

T.  F.  Fagan 

E.  L.  Keeler 

ThoB.  R.  McCann 

Ja8.8im 

W.H.H.  Kllnkhart.. 

Charles  M.  Leet 

8.  Y.  Mac  Gregor 

T.M.  Oliver 

J.  M.  Taylor 

J.  A.  Cahalin 

H.  B.  FInan 

J.E.  Footc 

G.  M.  Harrer 

H.E.Hillier 

0.  T.  Humphrey 

H.  L.  Kennedy 

Wm.  P.  Lynch 

T.  J.  Mangin 

F.  J.Tllton 

R.  a.  Bierce 

A.  W.GUlls 

J.  E.  Mfigowan 

W.H.  Breen 

Hugh  Henderson 

M.V.  McCoy 

Jas.  Clark 

John  Clark 

J.  H.  Dolan 

E.  A.  Faille 

J.J.  Fairell 

W.L  Gillette 

J.  L.  Ha  burger 

T.  P.  Humbler 


Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chainman 

Chainman 

Cluiinman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Inspector  of  public  works. 
Inspector  of  masonry .... 
Inspector  of  ma«wnry .... 
Inspector  of  masonry .... 
Inspector  of  masonry .... 
Inspector  of  ro'wonry .... 
Inspector  of  masonry .... 
Inspector  of  masonry . . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry .  .  . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry .  .  . 
Inspector  of  masonry . . . . 
Inspector  of  masonry .  . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry . . . . 
Inspector  of  nwsonry .  . . . 
Inspector  of  masonry . .  . . 
Inspector  of  masonry .  . . . 
Inspector  of  masonry .  . . . 
Inspector  of  masonry .  . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry  . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry . . . . 
Inspector  of  masonry . . . . 

Foreman  of  borinj^ 

Boatman 

Boatman 

Bontm.in 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 


Rate  of 
compensation. 


Services. 


$3 

a 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
5 
5 
ft 
5 
5 
5 
5 


50  per  day 
50  per  day 
50  per  day  I 
00  p?r  day 
00  per  day  I 
00  per  day 
00  per  day  I 
00  p»r  day 
00  pa*  day 
00  per  day 
00  per  day 
00  per  day| 
00  par  day 
00  per  day 
00  per  day 
00  p3r  day. 
00  p?r  day' 
00  per  day 
00  per  day  I 
00  par  djiy 
00  per  day 
50  per  day 
50  per  day 
50  p?r  day  I 
50  per  day< 
SO  per  day! 
50  p?r  day 
50  per  diiy 
50  per  day' 
50  per  day  I 
50  per  day 
50  per  dayl 
50  per  day 
50  per  dayj 
50  per  dayl 
50  per  day 
50  p.T  dayl 
50  per  day 
00  per  day  I 
00  per  day ' 
00  per  day 
00  per  day , 
00  per  day ' 
00  per  day  I 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day, 
50  per  dayl 
00  psr  dny 
00  per  day  I 
00  per  day 
00  per  day 
00  per  dny 
00  p?r  day  I 
00  per  day 
00  per  day 
00  per  dayl 
00  per  day 
50  per  day 
50  per  day 
50  per  day  I 
50  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
00  piT  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Travd, 


Total. 


$728  00, 

357  001 

385  00 

684  00 

900  00 

933  00; 

168  00 

1 ,011  00 

594  50 

798  00 

872  00 

834  001 

159  00 

243  00 

990  00 

928  001 

880  00 

663  50 

522  00 

537  00 

912  00 

37  50 

357  50 

837  50 

267  50 

237  50 

429  00 

412  50 

247  50 

372  50 

90  00 

245  00 

6  00, 

A5  00l 

852  50 

393  00 

160  00 

92  50, 

810  00' 

680  00 

490  00 

395  00 

1.699  00 

1.348  00 

445  00 

994  OOi 

1.449  00 

27  00 

1.406  50 

1,485  00' 

516  00; 

1.412  00 

1,376  00 

340  00 

384  OOl 

400  00 

36S  OOl 

1.372  00 

1.236  00 

204  00 

104  00 

45  50 

2?0  50 

836  00 

445  .50 

202  50 

48ri  .W 

117  00' 

174  00 

(m  00 

291  00 

291  00 

315  0( 

207  OC 

108  00 

$5  58, 


1  51 


3  85 


$728  00 

357  00 

385  00 

684  00 

9X00 

933  00 

168  00 

1.011  00 

594  50 

798  00 

872  00 

834  00 

159  00 

243  00 

990  00 

928  00 

880  00 

663  50 

522  00 

537  00 

912  00 

37  50 

357  50 

837  50 

267  50 

237  50 

429  00 

412  50 

247  50 

372  50 

90  00 

245  00 

500 

65  00 

852  50 

393  00 

160  00 

92  50 

810  00 

680  00 

490  00 

395  00 

1.699  00 

1,348  00 

445  00 

999  58 

1.449  00 

27  00 

1.406  50 

1.485  00 

.516  00 

1.412  00 

1,376  00 

340  00 

384  00 

400  00 

368  00 

1,372  00 

1.236  00 

204  00 

104  00 

45  50 

222  01 

836  00 

445  50 

202  .50 

490  35 

117  00 

174  00 

654  00 

291  00 

291  00 

315  00 

207  00 

108  00 
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Cotustniction  of  Barge  Canal  —  Erie  Canal —  (Continued), 


NAMF. 


Jas.  Lair 

HE.  Mullaney..    .. 

C.S.  Sterling 

lf.J.  Waten 

G.  W.  Waters 

Wm.  Wlbon 

F.  8.  BelottL 

F.  A.  Boltwood 

Tho8.  Brennan 

J.W.Carney 

P.  E.  Collette 

J.  E.ColUna 

Thos.  Collins 

W.  B.  Colyer 

Wm.  P.  Deevey 

R.  A.  Donaldson 

J.  C.  Dougherty 

Wm.  Fader 

J.  C.  Fennell 

Jas.  P.  Fox 

W.  G.  Oass 

T.  H.Glavin 

Michael  Goldachmidt. 
Howard  Graham .   . . . 

Oven  Hagerty 

J.  C.  Hayes 

A.  0.  Hollenbeek 

Herman  Horwald. .    . 

T.  A.  Keane 

John  La  very 

John  Loughlin 

Edgar  Lvnd 

Henry  line  Farlane. . . 

T.F.Madden 

Michael  Mahoney 

M.  McConnrll 

L  W.McHenry 

David  Morris 

M.  E.  Mplbiney 

Leonard  Paige 

G.  ItlUnkin 

Florence  Riord&n . . . . 

F.W.  Russell 

Samuel  Schwarti 

Andrew  Seaman 

G.  C.  Secord 

Jas.  Sherry,  Jr 

Jas.  Shaugfanessy 

Melvln  VanSlyke... 

D.J,  Vaughn 

M.  F.  Wemplc 

Robert  Wemplc 

Wm,  Wolf 

C.  B.  Zimmer 

A.  J.  Banker   

Alexander  Bayly 

E.  L.  Bennett 

E.  A.  Blakeslee 

E.J.  Bradley 

J.  G.  Bushnf  II 

E.  J.  Daly 

W.  A.  Dawson 

L.  F.  Hichman 

E.  B.  Hollenbeek 

Archibald  Hughes — 
J.  P.  Hughes 

F.  0.  Johnson 

H.  W.  Loftus 

Wm.  ManRan 

J'ih''(«  Mishicin .      . .    . 

D.  I.  O'Leary 

E.  S.  Pnlmrr 

R.  E.  P.'.lm(r 

Wm.  Robinson  

F.  H.  Thomas 


Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Laborer 

Laborer 

Laborer 

Laborer 

lAbom* 

Laborer 

Laborer 

Laborer 

Laborer 

LabonT 

Laborer  

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer  

LAbonr 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer   

Laborer 

Laborer 

Laborer 

Laborer   

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Loborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

L'iborer 

Laborer 

Laborer 

Axeman  and  oifirc  assistant. . 
Axeman  and  office  assisttint. . 
.\xeman  and  office  assi^t^int. 
.\xeman  and  office  aiwLstant. 
Axeman  and  office  aasLstjint. . 
Axeman  and  office  a«*iat«nt. 
.Axeman  and  office  iLSjJWtant. . 
Axeman  and  office  assistitnt. . 
Axeman  and  office  jissist-'mt. . 
Axeman  and  office  asj«wtant.. 
Axeman  and  office  a.HSLHt.»nt.. 
.\xcman  and  office  n,«slst'int.. 
Axeman  and  office  assistant. . 
.\xemiin  and  office  a.sftwtant. . 
Axeman  and  offic<'  afssijttant.. 
Axeman  and  office  a.Hsisiant.. 
.\xeman  and  office  ii^siit.-int. . 
.Axeman  and  office  i-s-istinl. . 
.Axeman  and  office  ii-^swtant. 
Axeman  ;ind  office  nxsislmt. 
Axeman  and  office  assistant. . 


Rate  of 
compnisatiflfi. 


13 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

9 


00  per  da> 
00  per  day 
00  per  djiyj 
00  per  dayi 
00  per  day; 
00  per  day^ 
00  per  day 
00  per  day 
00  per  d!«y 
00  per  d.-'y 
00  per  day; 
00  per  diiy 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
CO  per  day 
00  per  day 
00  per  day 
00  per  day 
00  p?r  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
09  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  da> 
00  per  dav 
00  per  d, 
OOperdi 
00  per  d 
00  per  (i 
00  per  d, 
OOperdi 
00  p?r  d 
00  per  d 
00  per  " 
00  per 
00  p.T  u...> 
00  per  day 
00  per  da> 
00  per  da> 
00  pcT  day 
00  per  d.(> 
00  per  da\ 
00  per  da> 
00  piT  da\ 
00  p«r  da> 
00  per  d«y 
00  per  day 
00  per  day 


11  y 
n\ 

!>y 
!»y 

d.v> 
da> 
daN 


Serviees. 


t333  00 

2K<}00 
270  00 
IHOOO 
192  00 

75  00 
800 
f42  00 
HJf>  00 
158  00 
286  00 
116  00 
220  00 

84  00 
138  00 
396  00 
126  00 
218  00 
106  00 
190  00 
218  00 
186  00 
132  00 
186  00 
116  00 
106  00 

78  00 
800 
450  00 
6(H  00 
174  00 
296  00 
204  00 
162  00 
132  00 
380  00 

18  00 
132  00 
310  00 
276  20 
370  00 
8  00 
132  OC 
256  00 
124  00 

40  00 
134  00 
126  00 

10  00 

54  00 
120  00 

54  00 
3W  00 

22  00 
482  00 
308  00 

52  00 
206  OC 
138  00 
116  00 
140  00 
hUS  OC 
170  CO 
500  OC 
216  00 
582  00 
160  CO 
8  W. 
432  CO 
168  (X 
2^2  00 
100  00 
392  00 
296  00 
162  00 


Travel. 


II 


35 


Tot;il. 


1333  00 
286  GO 
270  00 
180  00 
192  00 

75  00 
800 

642  00 
166  00 
158  00 
286  00 
110  00 
2  JO  00 
81  00 
138  00 
^96  00 
126  00 
218  03 
10t)00 
IJOOO 
218  00 
186  00 
132  00 
186  00 
11600 
IIWOO 

76  CO 
HOO 

459  00 
664  00 
174  00 
296  00 
2C1  CO 
162  00 
132  (0 

im  GO 

18  00 
132  00 
310  00 
276  20 
370  CO 
800 
132  00 
250  00 
124  00 

40  00 
134  GO 
126  00 

10  00 

54  00 
120  00 

54  00 
300  00 

22  00 
482  00 
c08  00 

52  00 
206  00 
13:^00 
116  GO 
140  CO 
376  00 
170  00 
501  36 
216  00 
582  00 

irooo 

800 
432  00 
16)00 
282  00 
100  00 
392  00 
296  00 
162  00 


Eastern  Division  :    Engineering  Expenses. 
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Construction  of  Barge  Canal  —  Erie  Canal — (Concluded). 


NAME. 


L.  E.  Thompson. . . 

F.T.Sheldon 

W.  J.  Van  HoessD. . 

H.  J.  Weir 

C.  W.  Yoing 

G.J.Abel 

Godfrey  Aman 

C.  V.Barrett 

Wm.  Butler 

A.  D.  Codhun 

R.  A.  DoDaldaoa . . . 
Henry  Edkk.  Jr... 

Harrison  Fitch 

0.  W.  Flanaburg... 
J.  D.  Hambreeht... 
Herbert  Hockle... 

E.  L.  Hoffman 

J.  V.  Ifackey 

R.  S.  Marshall  ... 
Frank  McArth jr. . 

E.  J.  Nelson 

P.  C.  Plcard 

Michael  Powers 

J.  Reepmeyer.  Jr.. 
A.  M.  Spencer. . . . 

John  Stark 

J.  J.  Vrooman .... 
Wm.  C.  Vrooman . . 
Minnie  E.  Wheeler. 

C.  J.  Wood 

W.  E.  Young 

Robert  Wiban... 

John  Femald 

H.  M.Hoag 

Lloyd  Kast 

J. /Gilbert 


Rank. 


Axeman  and  ofl&ce  aastotant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 

Qage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gige  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 


Rate  of 
compensation. 


$2  00  p^r  day 
2  00  per  day 
2  00  per  day 
2  OOperdav 
14  00  per  month 
7  00  per  month 
7  00  per  month 
5  00  per  month 
7  00  per  month 
7  00  psr  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 

5  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 

6  00  per  month 
5  00  per  month 
5  00  per  numth 
5  00  per  month 
3  00  per  month 


Services. 


1344  00 

140  00 

102  00 

428  00 

140  00 

52  50 

84  00 

60  00 

56  00 

3  ao 

3  60 
84  00 
76  84 
17  84 
58  71 
25  20 
56  00 
56  00 
52  00 
63  00 
42  00 
56  00 
25  00 
84  00 
56  00 
56  00 
14  00 
42  00 
84  00 
25  20 
56  00 
72  00 
60  00 
40  00 
60  00 
36  00 


Travel 


Total. 


Instruments,  tools  and  appliances. 
Office  rent 


IncidenUd  Sxptiua. 


$150,611  89  $7,400  64 


$040  61 

1 .425  34 

Fuel  and  light 408  04 

Stationery  and  printing 300  10 

Postage 205  15 

Telephone  and  telegraph 1,046  58 

Miscellaneous 7.44000 


Total. 


$344  00 
140  00 
102  00 
428  00 
140  00 
52  50 
84  00 

eooo 

56  00 
3  3D 
3  50 
84  00 
76  84 
17  84 
58  71 
25  29 
56  00 
56  00 
52  00 
03  00 
42  00 
56  00 
25  00 
84  00 
56  00 
56  00 
14  00 
42  00 
84  00 
25  20 
56  00 
72  00 
60  00 
40  00 
60  00 
36  00 


$167.07253 


11.565  72 


$178,63825 


Conslniclion  of  Barge  Canal  —  (liamplain  Canal. 

ChapttT  147,  IjawR  of  1903,  and  amendatory  laws. 


NAME. 


Geo.  D.  Williams. 
John  A.  O'Connor 
James  Burden .  . 
FredC.  Davis... 

E.  V.  R.  P&yne . 

F.  N.  Sanders.... 

E.  G.  Semon 

R.  D.  Parsons . . . 
Charles  Stark .... 


Division  engineer 

First  resident  enginctT 
Resident  engineer . . . . 
Resident  engineer . . .  . 
Resident  enginetT . .  . . 

Resident  engineer 

Bridge  designer 

Financial  clerk 

Finanrial  clerk 


Rate  of 
compensation. 


$3,600  per  year 

2.700  per  year 

2.400  per  year 

2 ,400  per  year 

2,400  per  yeur 

2,700  per  year 

125  00  per  month 

5  00  per  day 

5  00  per  day 


Services. 

Travel. 

$728  00 

60  41 

80  50 

251  01 

233  73 

266  26 

0  63 

$821  13 

2.400  00 

670  06 

2.400  00 

2.025  00 

187  50 

300  00 

125  00 

Total. 


$728  60 
800  54 

2,480  50 
021  07 

2.633  73 

2.201 
104 


26 
13 
300  00 
125  00 


ior» 


Rkport  of  State  Exoineer, 


CoiiAiruclion  of  Barge  Canal  —  Champlain  (-anal —  (Continued). 


NAME. 


ParkcflD.  Wendell... 

Gcar|dnA  Pfl&um 

Ju.  £.  Phinney,  Jr... 

AnneT.  Runell 

L.H.Hurd 

Chas.  B.  DunhAm,  Jr. . 

P.  B.  Holma 

W.LCaler 

J.  A.  CJalvin 

D.  E.  Damon 

J.B.KRbert 

J.E.Hall 

R.  W.  Soott  

L  LSUlltPT 

Jjfon  W.  Fuller 

S.  W.  BeldinR 

H.  W.  Benedict 

C.  A.  Curtis  

R.  D.  Hayew 

L.T.  Howard 

D.  B.  LaDij 

David  R.  Lee 

A.  C.  Richanla 

Harry  iShocmaker  — 
W.  B.  Wataon 

B.  I.  Hall  

Lc  Grand  SterlinK 

W.C.  Benedict 

Jas.  K.  Brown 

Ja«.  B.  Foote 

R.  G.  Gibaon 

J.  C.  GotwalH 

T.  A.  Hcndrickaon 

W.T.Hunt   

John  McBride 

Raymond  Sickles 

A.  W.  Smith 

M.  J.  Bartley 

E.  H.  Hussey 

L.  S.lRickard 

R.N.  Barrett 

H.L.  Clark 

C.  M.  Colony 

F.  J.  Doerhoeffer 

J.  S.  Greenough 

B.  T.  Kenyon 

L.  A.  Meron 

A.  R.  Morse 

H.  J.  Richimlson 

E.  W.Wendell 

W.  C.  Bratton 

J.  B.  Doughty 

J.  B.  Rothberg 

A.E.Roche 

J.  J.  Schworm 

Jaa.  M.  Wilson 

M.  W.Wohlgemuth.. 
A.E.Wood 

B.  H.  Boorn 

H.  A.  Bom 

W.  M.  Bronk 

Jacob  Gadlowlt* 

A.  M.  Wait 

Luke  Van  Valkcni)urg. 

R.  W.  Fivey 

Hugh  Henderson. .    . . 

W.  W.  Barclny  

L.  W.  Donnelly 

F.B.Kraft 

('.  M.  b-et   

F.  (;.  Tilton 

John  J.  McManufi   .  .  . 


EflUniate  clerk 

Stenographer   

Stenographer 

Temporary  stenographer . 

Clerk 

Clerk 

Engineering  dniftsman 

Eni^neering  draftsman. . . 

Engineering  dntftaman 

Engineering  draftsman. .  . 
Engineering  draftsman. . . 

Engineering  dniftsman 

Tracer 

Tracr 

Tracer 

A«(Lstjint  engineer 

AnsLst^int  engineer   

.\a8ist4int  engineer 

.\Hs»tant  enpneer 

.\sritst:int  engineer 

AfMi.'<t4int  engineer   

.AssLstint  engineer 

A.ssLxt^int  engineer 

.^9sl8t:lnt  engineer 

.\<Hist:int  engineer 

.^ftii^tant  engineer 

A!«i.««tant  engineer 

Levcler 

Leveler 

I.<evcler 

Leveler 

Leveler 

Leveler 

lieveler 

Ijeveler 

U'veler 

LeveltT 

Leveler 

Lrvelor 

Li'vehr 

Ro<lnian 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chainm.in 

Chainuian 

Chainnuin    

C'hainman 

Chainman 

Cliainman 

Chainman 

In.spector  of  public  W(trk.s . 
Insj^ctor  of  public  works. 
In.KiK'ctor  of  public  work.s. 
In.siM-eior  of  pui)lic  wurk.-* 
Insprrtor  of  m.n.stmry .  .  . 
In.sjx'Ctor  of  masonry.  ,  .  . 
Insjx'ctor  of  maM>nry.  .  . 
InsiKictor  of  nuwnnry.  .  .  . 
InBp<'ctor  of  m.usonry.  .  . 
Foreman  of  borinjy 


Rat?  of 
compensation. 


1175 
75 
75 

112 
100 


75 
75 
50 


00  per  month 
00  per  month 
00  p?r  month 
2  00  per  day 
50  per  month 
00  per  month 

5  00  per  day 
4  50  per  day 
4  50  per  day 
4  00  per  (Liy 
4  00  per  d:i> 
4  00  per  diiy 
00  per  month 
00  per  month 
00  per  month 

6  00  per  djiy 
0  00  per  day 
ft  00  per  dvy 
6  00  per  day 
(i  00  per  day 
6  00  per  dav 
ft  00  per  day 
ft  00  per  day 
«  -  —  day 

da> 
day 
day 
da> 
day 
day 
day 
dav 


ft  00 
ft  00 
500 
5  00 
5  00 
5  00 
5  00 
5  00 
500 


pel 
pel 
pel 
pel 
pel 
pel 
pel 
pel 
pel 


5  00  per  day 


pel 


pe 
pel 
pel 


6  00^. 

5  00  pel 
500 

5  00 

4  .50 

4  50  pel 

4  50  pel 

4  GO  pel 

4  00  pel 

4  00  pel 

4  00  pel 

4  OOpe 

4  OOpei 

4  00  pel 

4  OOpe 

4  00  pel 

4  00  pel 
3  50  pe 
3  50  per 
3  50|)e 
3  50  pe 
a  50  pel 
3  00  p( 
3  OOpe 

3  OOpe 
2  50  IX 
2  50  pe 
2  50  pe 

2  50  pe 

5  00  pe 

4  50  pe 

3  .')()  pe 

3  .W  pi' 

5  00  iM' 
5  (X)  pr. 

4  OOpe 
4  (K)  pe 
4  00  \H' 
4  M  iMi 


day 

dav 

day 

day 

day 

day 

day 

day 

day 

day 

day. 

day 

day 

day 

day 

day 

day 

diiy 

day 

day 

day 

day 

dav 

day 

day 

day 

day 


lay 
ay 

ay 

la> 

ny' 

^> 
iiy 

;iy 

II V 


ServircB.   j    Travel 


1725  00 

900  00 

900  00 

4  00 

337  50 

400  00 

1.600  00 

1.032  50 

1.4h5  00 

1 .2t>4  00 

228  00 

1.298  50 

900  00 

900  00 

1ft4  52 

1.9ft8  00 

1.092  00 

2 .OSS  00 

1.440  00 

1.500  00 

2.094  00 

42  00 

l,S9ft  00 

1.908  00 

2.0:i4  00 

1.520  00 

4.55  00 

1..5S2  00 

IH5  00 

l.(»5  00 

1.53ft  50 

1.112  50 

130  00 

1.250  00 

1.540  00 

150  00 

40  00 

:i42  00, 

1.319  OOl 

097  50 

1.314  50 

1.25ft  00 

492  00 

1.112  00 

372  00 

1.345  .50 

37ft  .50 

1.2:)2  50 

524  00 

1,178  50 

952  00 

752  50 

325  .50 

24  50 

24  50 

132  50 

345  CO 

322  00 

275  CO 

210  00 

720  CO, 

142  50 

«5.5  00 

33ft  00 

122  .5!) 

Iftl  (X) 

543  m 

1 .420  00 

1 .2S^  00 

S04  00 

1.15ft  00 

40  50 


$9  46 
17  28 


3  05 


I 


489  76' 

77  20J 

331  50; 

88  951 

140  15{ 

2.242  14, 

6  65j 

179  991 

448  73 

442  29! 


296  34 


3  80 


174  88 
5  03 

3  16 


4  63 


ToUL 


1734  46 
900  00 

917  28 

4  00 

337  50 

400  00 

1.600  00 

1.035  55 

1.485  00 

1.264  00 

228  00 

1.296  50 

900  00 

900  00 

164  52 

2.457  76 

i,ia»» 

2.419  SO 
1.528  95 
1.640  15 
4.336  14 

48  65 

2.075  99 

2.356  73 

2.476  29 

1.520  00 

455  00 

1.87R  34 

185  00 

1.005  00 

1.536  50 

1.116  30 

130  00 

1,250  00 

1.540  00 

ISO  00 

40  00 

342  00 

1,319  00 

097  50 

1.314  50 

1.256  00 

492  00 

1.112  00 

372  00 

1.345  50 

376  50 

1.262  50 

flOS  88 

1.178  50 

957  03 

752  50 

325  SO 

27  66 

24  50 

132  50 

345  00 

322  00 

275  00 

210  00 

724  63 

142  SO 

855  CO 

336  00 

122  .50 

161  00 

593  00 

1.420  00 
1,-288  00 

804  00 

1.1.56  00 

40  .50 
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Construction  of  Barge  Canal  —  Champlam  Canal —  (Continued) 


NAME. 


lUnk. 


H.  J.  Stoneburg. 
Qma.  R  Judson . 
M.V.  McCoy... 
Wm.K.  Smith.. 
Jas.  Sweeney. . . 
Clarence  Banker. 
Geo.  C.  Barton.. 
A.  N.  Bennett. . 

Fred  Borden 

Jas.  Buck 

LewiaCaae 

F.F.Clark 

Wm.  Collins.... 
W.  B.  Collyer. . . 
J.  H.ConlJif 


J.  L.  Curtin 

S.  H.  Donaldson . . . 

Jas.  Dudley 

F.P.Duffy 

Elmer  Filkins 

R  B.  Fisher 

B.  Flansburg 

T.  E.  Qaynor 

T.  H.Glavin 

Daniel  Qoodwin — 
Howard  Graham . . . 

Fred  Jones 

J.Jones 

V.Jones 

T.  AKeane 

J.  P.Kivlcn 

A&Kni^t 

E.  Larkin 

Henry  Mac  Farlane . 
L.  W.  McHenry. . . . 
N.H.  McHcni 

C.  V.  McMasters... 

John  Muir 

Bernard  Murphy... 
Robert  Newman . . . 

Leonard  Page 

C.H.  Richardson... 
N.  D.  Richardson  . . 

John  Rock 

Leonard  Ryan 

Edward  Shanahan. . 

D.  Sipperly 

Frank  Sprague 

J.  Took 

Edward  Wendell... 

W.  H.  Clapp 

F.B.Hall 

E.  B.  Hollenbeck... 
Byron  Houi^taling. 

Wm.  Maloney 

M.  D.  Mory 

J.  J.  Raup 

Thoe.  Ryan,  Jr 

J.T.Smith 

F.  H.  Thomas 

L.  C.  Brasier 

E.  H.  Bowker 

S.  L.Cluett 

W.  J.Curtfa 

J.  H.  Donnelly 

W.E.  Downing... 

W.  B.  Dunston 

A.  B.  Fisher 

H.  C.  Funstan 

Geo.  Hammond 

T.  E.  Hickey 

W.D.LaBar 


Foreman  of  borings 

Foreman  of  borings 

Foreman  of  borinei 

Boatman 

Boatman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer  

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Lalxver 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laoorer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Axeman  and  office  assist'vnt 
Axeman  and  office  assistant. 
Axeman  and  office  assistant 
Axeman  and  office  assistant, 
Axeman  and  office  assistant, 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant 
Axeman  and  office  assistant 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 


Rate  of 
compensation. 


14  00  per  day 
3  50  per  day 
3  50  per  day 
3  00  per  day 
3  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  Oi;  per  d.\y 
2  CO  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  dav 
12  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 


So*  vices. 


1605  00 

346  50 

287  00 

432  00 

78  00 

128  00 

136  00 

134  00 

24  00 

80  00 

36  00 

134  00 

50  00 

140  00 

120  00 

80  00 

132  00 

80  00 

228  00 

70  00 

94  00 

22  00 

80  00 
158  00 

74  00 

142  00 

24  00 

50  00 

22  00 

118  00 

164  00 

232  00 

46  00 

236  00 

120  00 

502  00 

326  00 

24  00 

72  00 

138  00 

208  00 

286  00 

124  00 

522  00 

34  00 

178  00 

24  00 

136  00 

22  00 

306  00 

262  CO 

452  00 

148  CO 

144  00 

454  CO 

570  00 

642  00 

618  00 

128  00 

104  00 

144  00 

56  00 

56  00 

14  00 

84  00 

84  00 

84  00 

56  CO 

49  00 

81  00 
147  68 

84  00 


Travel, 


$4  20 


Total. 


$665  00 

346  50 

291  20 

432  00 

78  00 

128  00 

136  00 

134  00 

24  00 

80  00 

86  00 

134  00 

50  00 

140  00 

120  00 

80  00 

132  00 

80  00 

228  00 

70  00 

94  00 

22  00 

80  00 

158  00 

74  00 

142  00 

24  00 

50  00 

22  00 

118  00 

164  00 

232  00 

46  00 

236  00 

120  00 

502  00 

326  00 

24  00 

72  00 

138  00 

208  00 

286  00 

1?4  00 

522  00 

34  00 

178  00 

24  00 

136  00 

22  00 

306  00 

262  00 

452  00 

148  00 

144  00 

454  00 

570  00 

642  00 

618  00 

128  00 

104  00 

144  00 

56  00 

56  00 

14  00 

84  00 

84  00 

84  00 

56  00 

49  00 

84  00 

147  68 

84  00 
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ImprovPment  of  Public  Highiraifs — ((^onthnied) 


NAME. 


C.  J.  Dempaey 

G.  A.  Ensign 

J.  C.  Finch 

R.  D.  Hayes 

R.  Hopkins 

L.  T.  Howard 

E.  J.  Howe 

H.C.  KUne 

H.  J.  Langlois 

F.  B.  Moras 

F.  J.  MuIIaney 

R.  J.  Murray 

G.  H.  Penfield  .   . 

E.  G.  Raynor 

J.  H.  Stcrdevant.. 

E.  W.  SylveaUr ... 

N.  A.  Taylor 

J.B.Wright 

M.  J.  Adams 

L.  G.Bayly 

H.E.  Blake 

0.  M.  BriggB 

P.  H.  Brundage... 

L  W.Clark 

J.D.Colby 

W.G.  Craig 

F.  8.Crowell 

W.F.Farley 

C.T.  Fisher 

P.  L.  Haas 

R.  Halpin 

E.  Kendall 

W.  McKinney.. 

C.  McNeill 

8.  Mirick 

H.Parker 

P.  Puegnet 

C.  I.  Peckham .... 

D.  C.  Roberts 

T.J.  9choenla\:b.. 

G.C.See 

L.G.  Sterling.... 
Edward  Taylor .  . . 

D.  J.  Tcnkcnogv.. 
F.  C.  Woodward .  . 

M.  W.Wolff 

C.  W.  Diefendorf.. 
Gordon  Edson  — 
T.  A.  Hendrickflon. 

W.T.Hunt 

Ralph  Russell 

A  W.Smith 

C.C.  Ahles 

M.  J.  Bartley 

R^M.  Bennett... 

Benkhart. . 

Bltler 

Caugbey — 
DeGraff . .... 

J.  J.  Doyle 

H-CHlls 

0.  L.  Eltinse 

1.  A.  Farqunar — 

E.  B.  Fox 

S  W.Gage 

J.  C.  Gotwals 

C.  E.  Qruner 

H.  N.  Haight 

J.  J.  Huber 

A.  J.  Kaufman  — 

L.  J.  McCarty 

Harry  Nathan 

C.  OBDome ■ 


G. 
E. 
F. 
N. 
A. 
L. 
C. 


H.W 
E.R. 
R.A. 
CiR. 


Rank. 


J.  A.  Small Leveler 


Assistant  engineer . 
Assistant  engineer . 
Assistant  enf^neer . 
.\sBt8tant  engineer . 
Assistunt  engineer 
Assistiint  engineer . 
Assistant  engineer . 
.Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  enfpneer . 
.Assistant  engineer . 
Assistant  engineer. 
Assistant  engineer . 
.Assistant  engineer . 
.Assistiint  engineer . 
Assistant  enf^neer . 
Assistant  enf^neer . 
.Assistant  engineer. 
Assistant  engineer. 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  en^neer . 
Assistant  engineer . 
.Assistant  engineer. 
.Asnstant  engineer . 
Aasistant  engineer . 
Assistant  en^neer . 
.Assistant  engineer . 
Aasistant  engineer . 
Assistant  engineer . 
.Assistant  engineer . 
.Assistant  engineer . 
.Assistant  enirtneer. 
Assistant  engineer . 
Assistant  engineer . 
Assistjint  engineer . 
.Assistant  engineer . 
Assistant  en^ncer . 
AssUtant  engineer . 
.Assistiint  engineer . 
.AssL^tatit  cnf^neer . 
Assistant  engineer . 
Assistant  engineer . 

Leveler 

Levfler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler, 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 


Rate  of 
compensation. 


Services. 


SO 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


00  per  dayl 
GO  per  day 
00  per  day  I 
**"  per  day 
per  day' 
per  day, 
per  day 
w  per  day 
00  per  day  I 
OO  per  day 
00  per  day  I 
PO  per  day 
00  per  day 
00  per  day  I 
00  per  day 
OO  per  day] 
00  per  day' 
OO  per  day 
00  per  dayl 
00  per  dayl 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day' 
00  per  dayl 
00  per  dayl 
00  per  day 
00  per  day 
00  per  day 
00  p?r  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
oO  per  day 
Bo  per  day 
50  per  day 
60  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 


112  00 


840  00 
510  00 
766  00 
510  OC 
720  00 
588  00 
834  00 
750  00 
786  00 
720  00 
720  00 
474  00 
588  OC 

78  00 
798  00 
?20  00 
620  00 
ceo  00 
600  00 
495  OC 
615  00 

70  00 
535  00 
610  00 
195  00 
600  00 
564  00 
600  00 
605  00 
270  00 
150  00 
300  00 
260  00 
620  00 
600  00 

25  00 
615  00 
640  00 
395  00 
165  00 
595  00 
310  00 
300  00 
325  00 
630  00 


Travel. 


260  00 
430  00 
160  00 
405  00 
558  00 
130  50 
148  50 
270  00 
297  00 
279  00 
202  5f 
279  00 
540  00 

76  50 
396  00 

99  00 
288  00 
355  50 
549  00 
522  00 
520  00 
540  00 
535  50 
513  00 
540  00 
121  50 


$4  34 

9  49 

84  95 

28  00 

56  63 

52  70 

6  22 

244  97 

56  30 

81  96 

IM  09 

43  18 

15  63 

109  10 

9  66 

274  17 

138  17 

3 


30 


14  78 


44  52 
19  91 
9  52 
48  81 
27  14 
32  41 
17  45 
19  51 


25  21 
72  10 
39  28 
12  42 
11  40 
21  69 


1  68 
63  13 

31  82 

32  20 
5  94 

1.092  33 
21  39 

28  98 


39  03 
75  93 


2  65 
4  55 
4  66 
7  14 

74  51 
75 

3  95 


13  32 


18  27 

213  10 

61  97 

16  00 

4  43 

198  63 

16  es 

41  94 

20  76 

2  90 


Total. 


542  00 
4  34 

849  40 
eOO  95 
796  00 
566  63 
772  70 
504  22 

1 .078  97 
806  30 
867  96 
840  09 
763  18 
489  63 
697  10 
87  66 

1.0?2  17 
858  17 
623  30 
eOO  00 
600  00 
495  00 
629  78 
70  00 
535  00 
f54  52 
214  91 
G09  52 
612  81 
627  14 
637  41 
287  45 
169  51 

300  00 

285  21 
692  10 
639  28 

37  42 
626  40 
661  69 
395  00 
166  68 
658  13 
341  82 
332  20 
330  94 
1,722  33 

21  39 
260  00 
458  98 
160  00 
444  03 
633  93 
130  50 
151  15 
274  55 

301  66 

286  14 
277  01 
279  75 

543  95 
76  50 

409  32 
99  00 
306  27 
568  60 
600  97 
538  00 
524  43 
738  63 
552  18 
554  94 
560  76 
124  40 
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Report  of  Statk  Enoinkeb. 


Improvement  of  PuhHc  Ilitflurnys — {(-oniijiued). 


NAME. 


W.J.  Simpson 

P.  L.  Spier 

G.  H.  StiUman 

D.  D.  Tbomaon   

W.R.  Trumbull 

LouhWachtel 

Lee  Walker 

F.  A.  Bedell 

H.R.  Bedell 

S.  J.  Bennett 

G.  L.  Blauvelt 

C.  D.  Boughton 

Harry  Bowen 

J.T.Brady 

W.  H.  Breen 

A.  B.  Culver 

R.J.Curti8 

Blaine  GUday 

L.  L.Gowdy 

L.  Grossman 

G.  H.  Harter 

F.  W.  Hartwell 

Hugh  Henderson 

R.  0.  Hollenbeck 

W.E.L.  Hunter 

H.  A.  Knapp 

J.  R.  Mahan 

H.  S.  Mattlmore 

W.  8.  McLaughUn... 
W.J.  McVay 

B.  E.  Murray 

J.  E.  Myeri 

J.  J.  O'Hani.  Jr 

F.  H.Owens 

J.C.Patrick 

W.M.Payne 

H.E.  Poole 

A.  W.  Rogers 

J.  B.Ryder 

G.  V.  Sherrill 

T.H.Thyer 

H.C.Titua 

W.J.Ward 

H.C.  Wells 

A.  E.  WelnhoU 

E.  B.  Garrison 

H.L.  Michael 

E.  C.  Altenburg 

C.C.  Baker 

D.  J.  Brown 

H.  A.  Carroll 

C.R.  Cornwall 

W.  D.  Covey 

S.  C.  Denby 

Wm.  Dotie,  Jr 

R.  W.  Fivey 

W.  S.Gray 

L.  .K.  Guerber 

J.  V.  Harrington 

W.H.  Hayea 

B.  E.  Hodges 

J.  W.  Holler 

A.  G.  Home 

G.C.  Hover 

E.J.  Kirk 

G.  H.  Maher 

W.  G.  Merritt 

F.  W.  Mills 

H.  E.  Reeves 

John  Schuman.  Jr. . . . 

J.  A.  Thompson 

Luke  Van  \  alkpnburR. 

E.'F.'Weeks 

C.iI)..Burrii8 


Rank. 


Lcveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Levder 

Highway  inapector  — 

Hii^way  inapector 

Highway  inspector — 

Highway  inspector 

Highway  Inspector — 

Hifl^way  inspector 

Highway  inspector 

Highway  inspector 

Hiidiway  inspector  — 
Hif^way  inspector  — 
Highway  inspector  — 
Highway  inspector  — 

Highway  inspector 

Highway  inspector — 
Highway  inspector — 
Highway  inspector — 
Highway  inspector — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector — 
Highway  inapector  — 
Highway  inspector  — 
Highway  inspector  . . . 
Highway  inapector  — 
Highway  inspector  . . . 
Highway  inspector  — 
Highway  inHpector. . . . 
Highway  inaijcctor . . . . 
Highway  inapector  — 

Highway  inspector 

Highway  inwpcrtor  . . . 
Highway  lnMpeci<jr .... 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector — 
Highway  irspector — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inapector  — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inj^pector  — 
Highway  inspector  — 
Highway  inspector. . . 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector — 
Highway  insiwctor  — 
Highway  inspector  — 
Highway  inspector.  .. 

Highway  inspector 

Highway  inapector  — 

Highway  inspector 

HiRhway  inspector  — 
Highway  inspector  — 
Highway  inspector.  . . 
Highway  inspector. . . 

Highway  inspc'tor 

Highway  imspector 

Highway  inspector .  .  . 
Engineering  draft^iiiuin 


Rate  of 
oompenarition. 


ServK  I's.       Travel. 


$4  .W 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
.50 
50 
50 
50 
50 
50 
.W 
50 
.50 
50 
50 
50 
50 
.50 
50 
50 
SO 
50 
SO 
50 
50 
.50 
.W 
50 
50 
.tO 
.W 
50 
.50 
50 
.50 
.50 
50 
50 
00 
00 
3  .W 
3  50 
3  50 
3  50 
3  50 
3  50 
3  .50 
3  50 
3  50 
3  ."lO 
3  ,50 
3  TiO 
3  .50 
3  .50 
3  50 
3  .50 
3  50 
3  50 
3  50 
3  .50 
3  .tO 
3  .50 
3  .50 
3  .=)() 
3  .50 
3  50 
tiOO 


per  day 
p  T  diiy 
per  day 
pvr  d.i> 
per  d;»y 
p?r  day 
per  day 
p?r  day 
per  day 
p?r  day 
per  day 
per  day 
P"r  day 
per  day 
p^r  d-ny 
per  day 
piT  day 
per  day 
p«r  da> 
per  day 
per  di\y 
per  day 
per  da.\ 
per  day 
|)er  day 
per  «lay 
per  day 
per  day 
IMT  day 
per  (lay 
per  day 
per  day 
\M'T  day 
p?r  da> 
per  day 
ivr  day 
I)er  day 
per  day 
|)er  day, 
per  day 
per  day  I 
per  day 
|X'r  <lay 
per  day 
per  day 
P'.r  day 


av 
daV 
day 
day 
day 
day 

11  y 


p?r  d; 

per 

per 

per 
per 
p?r 
p-r  ...... 

pfr  day 
jier  d; 
per  «i 
p  'r  di 
p  r  d:i 
p.T  d: 
p  r  d:i 
p  r  d:i . 
pt  r  dn] 
]x»r  (i;i 
p,r  d; . 
DtT  da^ 
per  clay 
I  or  day, 
per  day  I 
IK-r  (la\| 
pcT  day  I 
|)rr  day 
per  day, 
{XT  day' 
IX'r  day' 


;iy 
ay 
II  y 
;iy 
;iy 
iiy 
iiy 
y 

y 


1292  50 
270  00 
544  50 
510  00 
540  U) 
.531  00 
5t.2  50 
519  00 
540  00 
598  50 
540  00 
.504  00 
531  00 
59S  50 
139  50 
292  50 
292  50 
540  00 
td2  00 
491  50 
270  00 
5.53  .50 
130  .50 
500  .50 
.52»  50 
5H7  00 
517  .50 
540  00 
.5.53  .50 
.540  00 
567  00 
5»i2  50 
540  00 
5U)  00 
544  50 
.540  U) 

rm  .50 

.'),5S  00 
.5X9  .51) 
5  !ti  (X> 
540  (X) 
,5<i2  .50 
421  .5.) 
48(^  00 
fi7  .T<1 
544  00 
500  00 
427  CO 
420  00 
413  00 
47fi  00 
423  5;) 
217  00 
437  ,50 
420  CO 
105  00 
431)  50 
213  .50 
420  00 
210  OO 

420  no 
a:m  5i 

4.^)  .50 
420  00 
423  .50 
224  00 
455  CO 
4i:0  00 
420  m 
420  (H) 
217  00 
115  50 
115  .5C 
^i)  00. 


I 


18  35 

77  39 

78  87 
£2  74 

5  58 

6  46 


H4  13' 
41  41; 

33  77! 
902  80 
231  24; 


12  97 

12  60 
82  51j 

324  79 
104  77' 
50  40 
8  01 

i  45 

1  80 
7  69 

120  en 

16  75 
25  .56 
46  10 

46  41 

5  56i 
275  02 
7  18 
45  04 

7  42 
14  82 
16  15 
27  57 
27  40 

8  79 

11  26 

13  65 

1  93 
7  701 

5  921 

I 

65  31i 

13  35. 

4  77i 
18  42, 

2  ♦^i 
740  821 

25  96 1 

2  95; 
4  05. 

9  681 

3  75 
68  00 

14  15! 

3  83! 
22  41 

1  co: 

7  32| 

4  81 1 

4  coi 


Total. 


$300  85 

347  30 

544  50 
618  87 
572  74 

536  58 
568  96 
549  00 
540  00 
682  63 
581  41 

537  n 
1.433  80 

829  74 
139  50 
305  47 
305  10 
622  51 
936  79 
506  27 
320  40 

561  51 
130  50 
SOl  05 
526  50 
568  80 
525  19 
660  fK 
570  25 
565  .56 
613  10 

562  50 
586  41 

545  56 
819  52 
547  18 
634  54 
565  42 
604  32 
.582  15 
567  .57 
5S9  90 
430  '29 
486  00 

78  76 
544  00 
513  65 

428  93 
427  70 
418  92 
476  00 
4«8  81 
230  35 
442  27 
438  42 
107  68 

1.171  32 
239  46 
422  95 
214  05 

429  68 
441  25 
498  50 
434  15 
427  33 
246  41 
4.56  00 
427  32 
424  81 
424  47 
217  00 
120  10 
115  50 
636  00 


Eastern  ItavisioN:    Engineering  Expenses. 
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Improvement  of  Public  Highways — (Continued). 


NAME. 


C.  H.ChilverB... 
W.R.  Gordon... 
H.  W.  Lockwood. 

M.  W.  Nelflon 

W.  B.  Petty 

aD.  Sniges 

R.  P.  Campfield... 

C.  H.  Anrufl 

G.T.Bolton 

G.F.Bond,  Jr... 

W.  L.  Calcr 

A.  OuTcra 

H.  B.  Coleman — 

J.  B.  Egbert 

E.C.  I&ckett 

A.  T.  Paine 

J.  D.  Rutkdge... 
W.A.Trtadwell.. 
R.F.T.  WUkie... 

CS.  Allen 

J.  8.  Heath 

J.  D.  Eltinger 

Otto  Brown 

H.  P.  Condon 

J.  E.  DeLee 

F.  J.  Doerboeffer.. 
Wairen  Gardner. . 
J.  S.  Qreenou^. . . 

F.  J.  Kennev 

A.  J.  Muencn 

David  Noonan 

J.T.O'Hora 

D.  P.G'NeU 

F.  E.  Reed 

H.  J.  Ricbardflon., 
R.  H.  Sammona... 
H.  8.  Silvester.... 
H.T.Tuthill 

D.  P.  Babcock. . . . 

II- C.  Barker 

PlnuB  Brauner 

W.  C.  Bratton . . . . 

A.  L.  Buah 

Samuel  Ebrenricb. 
L.  H.  Johnson  — 

P.  D.  Jump 

A.  D.  Kline 

H.  R.  Leiand 

Samuel  Levtne  . . . . 
P.  F.  Mattcaon. . . . 
J.  B.  Rothberg... 

A.  E.  Roche 

I.  H.  Segal 

A.  G.  Slatcher 

G.  S.  Donohue. . . . 

H.  L.  Felch 

F.  McE.  Pniyn... 

A.  E.  Wood 

M-  V.  Bourke 

Wm.  Bronk 

M.  D.  Dugan 

John  Delaney 

M.  I.  Franklin . . . . 

S.  Hargen 

R.  Jerrel 

E.  K.  Keneston . . . 
H.  J.  Kingaley — 
J.  C.  L')tkenhau8. . 

V.  Markle 

C.  A.  Wilbur 

W.  B.  Anderaon.. 
E.  L.  Bennett . . . . 

L.  M.  Butler 

J.  J.  Brennam. . . . 


Rank. 


Engineering  draf  t«mftn 

Engineering  draftsmsin . .    . . 

Enj^eering  draftsjuin 

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftam.in 

Engineering  draftsman 

Engineering  draftsman 

En^eering  draftsman 

Elnglneering  draftsman   

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftsman 

En^neering  draftsman 

Engineering  draftaman 

Engineering  draftsman 

Tracer 

Tracer 

Tracer 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chi»inman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

('hainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Axeman  and  office  (uislstnnt. 
Axeman  and  office  ass^iatiint. 
Axeman  and  office  amtstant. 
Axeman  and  office  a^^istant. 


Rate  of 
compensation. 


Services. 


$5  00  per  day! 
5  00  per  day 
5  00  pzT  day  I 
5  OOp^rday! 
5  00  p3r  day] 
00  par  day 
50  P2C  day  | 
00  p2r  day ' 
00  p^r  day  j 
00  p.»rday, 
00  p?r  day 
00  par  day 
00  per  day 
00  p^r  day 
00  per  day 
00  pw  day 
00  p?r  day 
00  per  day 
-  00  p?r  dav 
75  00  per  month 
75  00  per  month 
50  00  per  month 
00  par  day 
00  per  day 
00  p3r  di»y 
CO  per  day 
00  per  day 
00  p?r  day 
00  per  day 
00  per  day 
00  psr  day 
00  per  day 
00  p3r  day 
00  p^r  day 
00  p?r  day 
00  p3r  day 
00  p.T  day 
00  per  day 
3  50  pa- day 
3  50  p-T  day 
3  50  oer  day 
3  50  ppr  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day  ^ 
3  50  per  day  i 
3  50  p?r  day 
3  50  per  day! 
3  50  per  day ' 
3  50  p?r  day 
3  50  p?r  day 
3  50  per  day 
3  50  per  day 
3  00  p?r  day 
3  00  per  day 
3  00  p?r  dav 
3  00  p'T  day 
2  50  per  day 
2  50  p  T  (lay 
2  50  \)PT  day 
2  50  p?r  day 
2  50  p.T  day 
2  50  p-r  day 
2  50  prr  day 
2  50  p.>r  day 
2  50  p?r  day 
2  50  p  T  day 
2  50  per  day 
2  50  p?r  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Travel. 


$635  00 
600  00 
485  00 
615  00 
660  00 
255  00 
553  50 
200  00 
480  00 
480  00 
360  00 
436  00 
512  00 
210  00 
132  00 
512  00 
440  00 
476  00 
304  00 
246  77 
315  54 
290  36 
128  00 
532  00 
520  00 
208  00 
484  00 
120  00 
504  00 
480  00 
488  00 
208  00 
484  00 
484  00 

16  00 
480  00 
128  00 
492  00 
210  00 
210  00 
217  00 
147  00 

31  50 
420  00 
210  00 
220  50 
164  50 
416  50 
420  00 
378  00 
105  00 
402  50 
423  50 
427  00 
369  00 
366  00 
?43  00 
180  00 
310  00 
112  5C 
2"0  00 
254  00 
127  5C 
157  50 

82  5C 


310  00 
150  00 
312  50 
147  50 
236  00 
120  00 
13'i  00 1 
242  OOi 


$73  08 

606  04 

19  69 

'89  44 

5  60 

17  04 

18  75 

3  63 
6  47 
8  70 

71  94 
3  30 
654 

12  90 
65  92 

13  84 
5  88 

13  19 
145  92 

6  73 

39  10 
27  02 
35  04 
18  33 
15  63 
59  22 

14  75 

40  01 
71  23 


28  04 
3  20 
17  08 
19  72 
10  08 
77  62 
24  66 
7  60 


8 

7 


94 

64 


47  15 


2  20 
25  Ih 
20  3f. 
14  14 


1  5C 

3  5.^ 

91  31 


5  32 
15  99 
11  31 


65  39, 
5  081 

90  71 1 
5  80 

22  HI 


Total. 


$708  08 
1.206  04 
534  09 
615  00 
749  44 
255  00 
559  10 
200  00 
480  00 
497  04 
378  75 

436  00 
515  63 
246  47 
140  70 
512  00 
511  94 
479  30 

310  54 
246  77 
345  51 
290  33 

140  90 
597  92 
533  84 
213  88 
484  00 
133  19 
649  92 
486  73 
527  10 
235  02 
519  04 
502  33 

31  63 
539  22 
142  75 
532  01 
281  2) 
210  03 
217  0) 
175  04 

34  7J 

437  Q\ 
229  7i 
290  5^ 
242  12 
441  U 
427  6) 
386  94 
112  64 
4W  6) 
423  5) 
429  2) 
394  1  i 
386  S\ 
357  14 
180  0) 

311  5) 
116  Oi 
351  31 
254  0) 
127  5) 
157  5 ) 

K2  5) 

5  31 

325  9,) 

161  31 

312  5) 
212  83 
241  08 
210  71 

141  80 
264  11 
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Report  of  State  Enoineeb. 


hnprovemeni  of  Public  Highirays — ((^oriiinucd) 


NAME. 


H.  R.Caine 

A.  A.  Cairoll 

J.  B.  CarroU 

L.  F.  Cashnmn .... 

F.  D.W.  Connelly. 

M.  Conroy 

W.  R.  Darte 

C.  C.  DoQohue  .   . 

G.  I.  Dupin 

D.  Dwonark 

G.  F.  EKhwel.    . 

R.  E.  Fai-8t 

W.  C.  Fox 

T.  1.  Frederick. . . . 
W.  F.  Gaffney  .    . 

J.H.Garland 

J.J.Glynn 

T.  F.  Guldera 

J.  J.  Hagan 

M.  D.  Hanlon 

L  F.  Hlchman .... 
A.  0.  Hollenbcck.. 
A.  W.  Hollenbeek. 

A.  P.  Hughea 

J.  F.Jahn 

A.  J.  Keating 

J.  L.Kehoe 

J.  M.  Kella.     .'. 

T.J.  Urkin 

I.  C.  Lefevre 

A.  P.  Lynch 

R,  A.  Lynch 

C.  B.  Magan 

R.J.Maloy 

J.  H.  Maloney 

D.  B.  Mattice 

F.J.  Mealcy 

J.  H.  McCube 

E.  A.  McCullough. 
G.  J.  McKenna . . . . 

F.  E.  Moore 

J.  J.  Milhall 

H.  Paddock 

C.C,  Pulaifer  .  . 
Wm.  Robtnaon . . . . 
W.J.Ryan 

G.  H.  Savareae.... 
F.  R.  Schneller... 

C.  B.  Seib 

T.  F.Smythe 

Q.V.  Sweet 

F.  H.  Thomas 

T.  F.  Tracey 

G.  L.  Van  ftigan . 
W.  J.  Van  Hoeaen . 

J.  A.  Wallace 

0.  A.  Wftlrath ... 

A.  J.  Allen   

J.  K.  Alvcnion 

J.  L.  Banker  

R.  W.  Biaaell 

J.  Blute 

F.  Boi'ck 

D.  Buckley 

R.  A.  Burdick 

J.  H,  Byrnes 

L.  A.  Casey 

D.  Caspar 

T.D.Clancy 

E.  C.  Clavd 

J.  Chrk 

W.  H.Colptn 

L.  E.  Cole 


Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeown 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.\xfman 

.\xeman 

.Axeman 

Axeman 

.Axeman 

Axeman 

.Axeman 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

Axeman 

Liiborer . 

Laborer. 

Lji  borer. 

Laborer. 

Liborer . 

Lii  borer . 

Laborer. 

Li)  borer 

Liborer 

Liborer . 

Liborer 

Laborer 

Liborer 

Liilx^rer 

Liborer 

Liborer 


and  office 
and  office 
and  office 
and  office 
and  office 
And  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 
and  office 


aoaiatant. 
aasiatant. 
aatustant . 
aasifltant.  ■ 
aaMstant. 
aasistant. 
aasistant.  ■ 
aaiiiatant . 
ajwistant . 
aasistant. 
aaaifltant. 
amiatant . 
amutant 
a»iistant . 
aaaiatant. 
aaaistant . 
aasiatant . 
aaslatant . 
aaawtant . 
aasifltant 
nflRintant . 
na8l<<tant 
nanisUint. 
aaaiatant . 
n«(istant . 
nwlKtant . 
Hanifltant  . 
Ba8l»tint . 
aasiatant  , 
assistant . 
assbtant 
aHslHtant. 
H.<wii<tHnt. . 
ua^istunt . 
suHLHtant. 
aflaifltant . 
aaaiittant. . 
asHiHlant . 
assisitant . 
asHiiitjint. 
asRiatant. 
assistant, 
nssiatant 
assistant . 
assistant . 
assistant . 
assist^int. 
assistant . 
luwistant. 
u.«wi^tant. 
assintint. 
u.ssiKUint. 
aNiisUiut . 
a»«iHtiint. 
aK.«).4tant 
a!»li«Uint. 
assistant. 


Rate  of 
compensation. 


12  00 
2  00 


2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

oo 

00 
00 
00 
00 
00 
2  00 


2 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


Services. 


00 
00 
00 


2  00 
2  00 
2  00 


00 
00 
00 
00 
00 
00 
00 
OO 
00 
00 
00 
00 
00 
00 
00 
00 
CO 


per  day 
P''r  day 
per  day 
p.^r  day 
p»"r  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
tkr  day 
per  day 
per  day 
per  day 
per  day 
per  day, 
p?r  day 
per  day 
p?r  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
day 
djiy 
djiy 
day 


per 
l^r 
per 
per 


per  day 
p?r  da> 
per  day 


y 


2  CO 
2  CO 
2  00 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


2  00 


00 
00 


2  00 
2  00 
2  00 
2  00 


per  da.. 
p?r  day 
per  day 
per  day 
per  da> 
p?r  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
p;r  day 
per  day 
per  day 
per  day 
per  day 
p?r  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  d.ny 
per  day 
per  day 
per  di\\ 
per  day 
per  day 
per  day 
p.^r  d:iy 


1246  00 
132  00 
128  00 
190  00 
150  Ut 
108  a 
108  00 
122  00 
236  OC 

252  00 
120  00 
242  OC 
104  00 
230  00 
208  00 
184  00 
240  OC 
122  GG 

66  00 
122  OC 
240  Ot 
IHO  OC 
202  00 
242  00 
240  00 
240  00 
158  00 
150  00 
120  00 

92  00 
174  00 
lrt8  00 
240  Oi. 
158  CO 
120  OC 
242  00 
120  GO 
2-22  00 
15K  00 
122  CO 
240  00 
214  CO 
130  00 
246  00 
242  00 
240  00 
252  00 
166  00 
254  00 
184  00 
240  00 
126  00 
184  00 
246  00 

120  00 
240  00 
258  00 
198  00 
174  00 
184  00 

54  00 
120  00 

26  00 
184  00 
178  OOi 
182  00 

46  00 
120  00 
174  001 
176  00( 


2  23 
36  lb 

20  18 

14  92 
30  26 
25  74 
25  5h 
53  81 
76  20 
8  79 


5  33 

28  3t. 

600 

2  65 

4  53 

105  47 

102  83 

50  40 

15  23 

93  29 

28  55 

61  00 

2  38 


8  57 
15  45 

18  24 

4  35 
14  9r 

9  36 
97  64 
93  36 

544 


24  30 

62  22 

9  74 

13  68 
13  62 
13  42 


65  56 


82  00 
27  89 
20  00 


4  90 
53  13 


35  88 


Total 


$266  96 
136  36 

128  00 
190  CO 
152  23 

144  18 
106  00 
142  18 
236  00 

14  92 
282  26 

145  74 

267  56 

157  81 
306  20 

216  79 
184  00 
245  33 
ISO  36 

600 
68  65 
126  53 
345  47 
262  83 
252  40 

257  23 
333  29 

268  55 
219  00 
152  38 
120  00 
100  57 
189  45 
168  00 

258  24 

158  00 
124  35 
25i  96 

129  S6 
319 
251 
127 
240  00 
238  30 
192  22 
255  74 
242  00 

259  68 
265  62 
179  42 
254  00 
184  00 
305  50 
126  00 
184  00 
328  OO 

27  89 
140  00 
240  00 
258  00 
202  90 
227  13 
184  00 

54  CO 
120  00 

26  00 
184  00 
178  00 

217  88 
46  00 

120  00 
174  00 
176  00 


64 
36 
44 
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hnprovement  of  Public  Highways — (Contmucd). 


NAME. 


J.  E.  ColllnB 

L.  E.  Omktin 

J.  M.  Connelly 

W.  A.  Conger 

E.  D.  Conrov 

Edward  Cook 

J.  T.  Duvis 

T.  Derby 

W.  H.  Doraey 

J.  Donavan 

M.  DoDohiie 

W.T.  Doody 

J.  C.  Duggan 

B.  Dunleavy 

M.  Eagan 

E.  A.  Faille 

P.  F.  Famum 

J.  Fields 

Christy  Graham  — 
Alex.  Greenwald . . 

T.W.  Gibbons 

M.  Hagan 

W.  Harding 

J.  D.  Hartnett 

P.  Haflxerty 

E.  T.Hayes 

W.Herbert 

C.  L.  Hitt 

C.  Hussy 

P.P.Kelly 

J.P.Kivlen 

G.  J.  Korwnn 

Geo.  Lanahan 

T.  J.  Lanahan 

M.  Lang 

E.  J.  Latrs 

D.  Lockwood 

J.  Loiighlin 

E.  A.  Lovelock 

E.  P.  Low 

L.  J.  Ludwig 

J.  M.  Macdonald . . . 
Henry  liacFarlane . 

D.  Markham 

W.  A.  McDermoit.. 

T.  P.  McEvoy 

J.  McKenna 

A.  McMartin 

D.  J.  Minahan 

H.  S.  Moore,  Jr.... 

J.  B.  Murphy 

T.  Murphy 

J.J.  M-'lUgan 

F.Neet... 

J.  Ostrander 

H.  Owens 

L.  Paige 

H.  S.  Parsons 

T.  Rattoone 

W.Rellly 

J.  H.  Roney 

G.  N.  Rooker 

J.  J.  Ryan 

Henry  Sager 

J.  H.  Schraoci 

A.  J.  Sherk)ck 

R.H.  Smith 

W.  E.  Smyth 

G.  M.  Stelnert. ..   . 

T.  S  lUvan 

D.  Sweeney 

Cuyler  Ten  Eyck, . . 
T.Tydemann 


Laborer . 

Laborer. 

Laborer. 

LalxMer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Labarer. 

Laborer. 

Laborer . 

Laborer. 

Laborer. 

Laborer. 

Laborer . 

Laborer. 

Laborer . 

Laborer . 

Laborer. 

Ltborrr . 

Laborer. 

Laborer. 

Laborer. 

Liborer. 

Laborer . 

Liiborer. 

Laborer. 

Liiborer . 

Laborer. 

Laborer 

Laborer. 

Laborer. 

Ltiborer . 

Laborer. 

Laborer. 

Laborer . 

Laborer 

Laborer . 

Laborer. 

Laborer . 

Laborer . 

Laborer . 

Laborer. 

Laborer. 

Laborer. 

Laborer . 

Laborer. 

Laborer. 

Laborer. 

Laborer . 

Laborer. 

Laborer 

Laborer . 

Laborer. 

Laborer. 

Laborer . 

Laborer. 

Laborer . 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer . 

Laborer. 

Laborer. 


Rated 
compensation. 


12 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
OO  per  day 
U)  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  psr  day 
00  p?r  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
OO  per  day 
00  per  day 
00  psr  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Servioea. 

Travel. 

$54  00 

112  00 
66  00 

$19  17 

22  00 

182  00 

172  00 
118  00 

7  66 

30  00 
172  00 
178  00 

52  00 

6  00 

1  62 

104  00 

ISO  00 
120  00 

13  65 

174  00 

106  00 
174  00 
110  00 

20  40 

174  00 

108  00 
21.6  00 

1C6  00 

46  00 

174  00 

120  00 
104  00 

120  00 

242  00 

40  00 

186  00 
174  00 
158  00 

1  62 

174  00 

lf:8  00 

80  00 
120  00 

174  00 

■  108  00 
136  00 

2  39 

174  00 

182  00 

158  00 

202  00 

92  00 

79  CC 
13  60 

206  00 
174  00 
114  00 
240  00 

62 

79  00 

7  78 

200  00 

182  00 

182  00 

120  00 

.*.■.-.. 

158  00 

46  00 

54  00 

104  00 

202  00 
128  00 
184  00 

342  29 
3  95 

128  00 
86  00 
46  00 

8  56 
33  00 

174  00 
200  00 
124  00 



172  00 

270  00 

92  00 
132  00 

103  01 

120  00 

194  00 
200  00 

38  00 

Total. 


154  00 
131  17 
66  00 
22  GO 
182  00 
179  66 

118  00 
30  00 

177  00 
179  62 
52  00 
104  00 
143  65 
120  00 
174  GO 
106  00 

194  40 
110  CO 
174  GO 
108  00 
266  00 
166  00 

46  00 
174  00 
120  00 
104  00 
120  00 
242  00 

40  00 
187  t2 
174  00 
158  00 
174  00 
168  00 

86  00 

120  00 
174  00 
200  39 
136  00 
174  00 
182  00 
237  00 
215  60 

92  CO 
212  26 
253  00 

121  78 
240  00 
200  00 
182  00 
182  00 
120  00 
158  00 

46  00 

54  00 

104  00 

544  29 

131  95 
184  00 
136  56 

119  00 
46  00 

174  00 
200  00 
124  00 
172  00 
270  00 

195  01 

132  00 

120  00 
194  00 
200  00 

38  00 
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Repokt  of  State  Engineer. 


Improvement  of  Public  Ilit/hiniys — {(Umcluded). 


NAME. 


L.  Van  Dyke. 
J.  S.  Wallacp 
W.  WalU-re.. 
A.  F.  Wllaon 


Rank. 


Laborer. 
Liaborer. 
Laborrr. 
Laborer. 


I 


RaCrof 
rompenaatkin. 


t2  00  pvduy 
2  00  per  day 
2  00  prr  day 
2  00  per  day 


Senicea.  i    Travel 


|10<i  00 
M  00' 
120  00' 
178  001 


TotaL 


126  00 


$127,239  86$16.5M02 
IneidenUd  Erptnta. 

Stationery  and  prinlinR $2,356  08 

9.897  75 

247  84 

296  77 

2.456  18 

1.802  24 

3.125  01 


Livery. 

Fuel  and  light 

Postafe 

Office  rent 

Telephone  and  telegmpb 
lUacellaneoua 


Total. 


$106  00 

84  CO 

120  00 

204  00 


$143.83388 


20.181  82 
$164.01570 


t* 


Money  System  "  Repairs  of  Highways. 

Chapter  577,  Laws  of  1907. 
From  October  1. 1908.  to  February  17.  1909. 


NAME. 


Stephen  Ryan . .  . . 

F.D.Lyon 

C.  F.  Chjimberlaln. 

LP.  Cribb 

Sjimuel  (irennon .  . 
F.  J.  McOuire 

B.  M.  Ptttton 

C.  B.  Perry 

Peter  S<'eber 

J.  C.  Van  Arsdale. 

John  Girk 

E.  M.  Howland  . . 
H.  W.  Cowlberk  . 
Valentina  Brother. 

E.  A.  Crowl 

H.  D.  Franklin   . . 

T.C.  Sweet 

Lucy  MrCorraack. 
M.  A.  Blnfrhnm .  . 
Martina  Devlin 

Fred  Buck 

John  Gyer 

C.  A.  Hiilbort 

W.  G.  Edgerton.   . 

J.  J.  Craven 

J.  J,  Gl\-nn 

T.  F.  Smythe 

Leon  ('(irn*Kan. .  . 
M.iry  Bri:ckf'r    .    . 


Rank 


Spcri.il  exjiminer  of  highwaytt. 
SjKTial  ^Xiimincr  of  highways 


.•^-iptTviHor  of  highways. 
."^iip.Tvwor  of  highways. .    . . 
S  ii)^vwor  of  highway:(  . . . 

S'lptTVWor  of  highways 

Siip'T visor  of  highways  .... 
>  ipTVtfor  of  highways. . 

Supervisor  of  highway:^ 

Su  prr  visor  of  highways. . 
Auditor  of  highway  acco'int"* 
I  Auditor  of  highway  accountu 
'Stenographer 


Strnogr.ipher 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Temporary  stenographer 
Temporary  ^ienographir   . 
Inspector  of  highways. .    .. 
In.'<p<»ct4»r  of  highways  .... 

Inspecttir  of  highways 

Ir^p'M  lor  of  highways  

Axeni:in  and  (office  aK-^wtnnt. 
.\xfni:in  and  i)ffice  as>wtanl. 
Axeni:in  :md  office  a»«isf»nt 

L;ii)<»rer 

C'h:irw()nian 


Rate  of 
compensation.    1 

1 

Servieea. 

Travel 

• 

1 

Total 

$12  00  per  day 

$948  00 

$730  14 

$1 .678  14 

12  00  per  day 

492  00 

199  11 

691  11 

5  00  per  day 

W)5  00 

413  G2 

1 .078  62 

5  00  per  day 

noo  00 

367  50 

967  59 

5  00  per  dav 

395  00 

369  01 

764  01 

5  00  p-r  dav 

(iOO  00 

494  92 

1.094  92 

5  00  |X'r  dav 

(KX)  00 

449  21 

1 .049  21 

5  00  per  day 

(iOO  00 

388  47 

988  47 

5  00  per  day 

TOO  00 

338  90 

938  90 

5  00  per  d.iv 

(KK)  00 

369  :^7 

969  37 

4  00  p"r  dav 

41(^  00 

317  9t. 

733  96 

4  00  pi-r  (lav 

hm  00 

18  03 

578  03 

125  00  per  month 

200  90 



200  90 

100  00  per  month 

427  37 

•       •   .          • 

427  37 

100  00  per  month 

IHO  71 

160  71 

100  00  per  month 

160  71 

• 

160  71 

83  33  per  month 

133  92 

> 

133  92 

fiO  00  per  month 

276  43 

*       •       • 

276  43 

.50  00  p'T  month 

16  12 

16  12 

50  00  p.T  month 

49  94 

49  94 

4  50  p"r  day 

522  00 

276  75 

798  75 

4  h')  p  T  day 

514  00 

131  95 

645  95 

4  50  p;T  day 

553  00 

79  41 

632  91 

4  00  per  day 

4SK  00 

20  65 

508  65 

2  00  pi-r  day 

2S0  00 

•       .       .   •    .   .    . 

280  00 

2  00  per  day 

Hi\  00 

.   -   •   .   •       • 

86  00 

2  00  per  day 

82  00 

83  00 

2  00  per  day 
1  00  per  day . 

120  00 

120  00 

170  00 



.  . 

170  00 

St.itionery  and  printing  . 

Liverv       

F  lel  .in.l  hght 

r<i>t;ip;'    .    . 

Ttl'phoru'  and  teligrapli 

Mia<'i-llani'Oibj 


Total. 


Incidtntal  Eifunrtt. 


$11.317  60    $4,965  09  $16,282  69 


$658  43 

316  00 

25  60 

180  11 

1.439  29 

1.615  52 


4.234  95 
$20,517  64 
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Bureau  of  Bridges, 

H  ST8.  Iawi  (A  igD7;  ChipUr  466.  Una  at  IMS;  ClupUr  433.  Un  of  19N. 


NAME. 

RuL 

RtteoT 

ILCBHltm 

BrtdiBdaKDtt 

lis 

ilS::::;;; 

gJSSdSSS 

SS--'-. ::::;.::::: 

^35s: 

ii^*" 

SS^;-::;:;;: 

tl.320  33 ti,aai33 


Rramirw/ion  o/  Jfonuwieit/s  and  Maps. 

Clupkr  4M,  Un  of  1006;  Oupln  433,  Uwi  of  ISffi. 


P.Wilto 

ff.  O'Onid^. , . . 

r.  CLeWT 

J.  Rlehirdmii. . . 


Q.  E.  DeutKhbeln. . . 


TaniFlneh 

HabatOaadroi 
Wm.HiwdiDg... 

J.  HuTlBfttOO... 

c.'w.lSI'.V.',' 

HonUtla... 
H.  HoBohu. . . . 


isr:'- 

>b0tfT 

>botc'. 

Laborer 

Ubcnr     . 

LlbonT    .' 
Ubonr.    . 

4flDl) 
20  00 
30  00 
96  OO 
WOO 


PoirUCT 

TebpEoncu 


n.m  n  ti.&33  2e 


I.T43  3S 

.    tS.BTl  39 
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Repokt  ok  State  Exginkke. 


Snrvrys  for  State  Court  of  Claims. 

ChapCer  578,  Uws  of  1007. 


NAME. 


lUak. 


J.  A.  O'Coooor 

R.  E.  Horton 

Wm.  A.  Tread  well.. 
S.  W.  Beldinf 

D.  R.  Lee 

Jai.  H.  Sturtevant. 

H.T.  Arnold 

LouiaWachtfl 

Frank  Roberto 

E.  W.Wendell 

E.C.  NUee 

Jacob  Oadlowlti   . . 

C.  A.  Wilbur 

M.  W.  Wohlsnnutli. 
B.  Y.  MacGrecor . . . 

Harnr  Bowen 

W.  E.  L  Hunter... 
J.T.E.  Davis...   . 

Wm.  F.  Doody 

A.  J.  Skerlock.      . 

L.  F.  Caehman 

Guy  V.  Sweet 


Flnt  raeldent  eni^neer . 
Resident  enfinevr .... 
EnKlnecring  dniftRnan 
Aa^rtani  enfkneer   . 
Aasbtant  eni^neer . . .  ■ 
Aasbtant  engineer.  . . 

Leveler 

Leveler 

Rodman 

Rodman 

,Cbalnman   . 
Chalnman .    . .  ■ 
iChainman .    . . 
Cltainman . 
ilnapeeior  of  maaonry 
Inapector  of  maaonry 
|Inapector  of  maaonry 

Laborer 

Laborer 

Laborer 

Axeman  and  office  aaaistant. 
Axeman  and  office  aaeiiitant. 


Rate  of 
compenaation. 


12.700  per  year 
2.700  per  year 
4  00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
00  per  day 
00  per  day 
8  00  per  day 
2  SO  per  day 
2  50  per  day 
2  50  per  day 
50  pfT  day 
50  per  day 
50  per  day 
00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


6 
6 
5 
4 
4 
4 


4 
4 
4 

2 


Bervioea. 


0228  87 

15  00 

40  00 

12  00 

132  00 

12  00 
130  00 

13  50 
13«00 

800 

21  00 

42  50 

500 

35  00 

40  50 

18  50 

13  50 

400 

600 

4  00 

600 

400 


Travel 


Btationery  and  printinK . 

Livery 

Telephone  and  telegraph . 
Miaoellaneoua 


InHdtntd  Bxpentm. 


ToUl. 


I 


0106  47 1 

28  08 

8  12 

156  30 

18  36! 


44  62 

47  5C 


ToUl. 


0022  87      0410  35 

00  15 

34  50 

2  50 
2  41 


0335  34 

15  00 
68  08 

20  12 
288  30 

30  36 
130  00 

13  50 

136  00 

800 

21  00 
42  SO 

500 
35  00 
85  12 
61  00 
13  SO 
400 
6€0 
4  00 
6C0 
400 


01.332  72 


30  56 


01.372  28 


Mohawk  Street  Bridge,  Waterford. 

Chapter  265.  Laws  of  1908. 


NAME. 


P.  W.  OGrady. 
H.  F.  Eagan... 


Rate  of 
compenmition. 


06  00  per  day 
3  00  per  day 


Services. 


0366  00 
219  00 


InadinUd  Expefun. 


05H5  00 


Foetan 

Telephone  and  telegraph 
Mlecelianeoua 


Total. 


Travel. 

Total. 

040  21 

0415  21 
210  00 

049  21 

01  25 

2  70 

32  22 

0634  21 

36  17 

0670  38 

Eastern  Division:    Engineering  Expenses. 
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Survey,  Cayuga  and  Senecu  Canal. 

Chapter  433,  Laws  of  1909. 


NAME. 


L.S.  HulbMrd 

J.  H.  Slurderant... 

JohnMcBride 

E.  A.  DuMhak 

R.  G.  Pratt 

J.  M.  Prior 

J.  J.  Schworm 

H.J.Stalble 

C.H.  Adams 

E.F.  Morey 

E.  aOverbaugh... 

Geo.  Schaefer 

H.  J.  apellman 

H.  Kramer 

£.  S.  SterUng 

E.  C.  Ansley 

C.  W.Avery 

R.  H.  Bymee 

F.  Lu  De  Beukelaer. 

W.  C.  EmeDi 

Henry  Heffermaa . . 

D.C.  lieQlU 

LE.  Moyer 

Uoit  Palmer 

F.  W.Pfcttlt 

J.  W.  Seaton 

J.  A  Smith 

H.B.  Taylor 


Rank. 


Aaalstant  engineer . 
Aaslatant  engineer . 

Lereler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 


Chalnman 

Chalnman 

Chainman 

Chalnman 

Chalnman 

Foreman  of  borinffi. 

Boatman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


$6  00 
600 


6 
4 


00 
fiO 
380 
850 
360 
350 
300 
fiO 
50 
80 
SO 
60 
800 
200 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


2 
2 
2 
2 
4 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


pit  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
psr  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Serrloes. 

$444  00 

426  00 

25  00 

86  00 

196  00 

91  00 

147  00 

59  50 

207  00 

55  00 

120  00 

500 

27  50 

207  00 

90  00 

82  00 

86  00 

84  00 

112  CO 

88  00 

138  00 

132  00 

200 

128  00 

52  00 

112  00 

26  00 

94  00 

ThireL 


Stationery  and  printing. . 

Dvery 

Postage 

Office  rent 

Telephone  and  telegraph . 
Mboellaneous 


Ineidtntd  Etptnta. 


Total. 


1250  10 
880 
8  10 


5  55 
8  10 


12  28 


$3,272  00   $301  93 


$3  92 

38  00 

1  65 

34  00 

55 

250  06 


Total. 


$703  10 

434  80 
33  10 
36  00 

196  00 
91  00 

152  55 
59  50 

215  10 
55  00 

120  00 

500 

27  50 

219  28 
90  00 
82  00 
86  00 
84  00 

112  00 
88  00 

138  00 

132  00 
200 

128  00 
52  00 

112  00 
26  00 
94  00 


$3,573  93 


328  18 


$3,902  11 


Topographic  Survey. 

Chapter  466,  Laws  of  1008;  Chapter  433.  Laws  of  1900. 
In  Coiljieration  with  United  States  Geological  Survey. 

T.  M.  Bannon $200  97 

D.  8.  Barry,  Jr 129  00 

A.  D.  Beach 60  25 

William  T.  Beenfield 19  60 

Gail  Blanchard 36  00 

Brown  Bros 68  00 

R.  S.  Burhans 78  75 

R.  H.  Chapman 176  71 

J.  J.  Conway 118  00 

R.  D.  Cummin 293  90 

Director  U.  S.  Geological  Survey 179  22 

H.  L.  Dodge 262  00 

E.  M.  Eastwood Ill  87 

L.  C.  Fletcher 8Q8  39 

8.  P.  Floore 60  00 

O.  J.  Gill 63  00 

M.  L.  Greenfield 76  00 

F.  M.  Gurney 310  80 

J.  R.  Haswell 396  00 

E.  J.  JohniMn 78  75 

Edward  Lull 26  77 

S.  G.  Lunde 54  25 

A.  W.  Mattaon 47  60 
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Topogra/phic  Survey —  {Cordinvsd). 

C.  p.  McAlIaster S108  50 

E.  McCormick 22  00 

Frank  McCune 42  75 

F.  J.  McMau«h 120  60 

R.  C.  McKinney 629  29 

A.  F.  McNalr 334  00 

Arthur  Mitchell 48  00 

E.  D.  Monroe 444  83 

W.  H.  8.  Morey : 1,122  84 

P.  G.  Nichols 82  50 

E.  8.  Niles 109  00 

F.  B.  Northnip 102  50 

Albert  O'Dcll 21  00 

I.  W.  Petit 356  50 

Ira  Quinby.  Jr 92  17 

N.  N.  Reid,  Jr 1 12  50 

John  Salisbury 105  00 

J.  R.  Kammons 142  50 

R.  C.  Seitz 322  64 

H.  S.  Senseney 124  75 

Perley  Shamplne 468  66 

C.  R.  Short 24  00 

V.  K.  P.  Smith 208  00 

William  Smith 18  00 

L.  A.  Siansfleld 143  17 

J.  T.  Stephens 424  44 

J.  M.  Whitman,  Jr 1 .331  42 

D.  B.  Wickham 184  00 

W.  D.  Young 232  50 

Total $11,212  59 


Ifydrographic  Survey. 

Chapter  466,  liaws  of  1908;  Chapter  433.  Laws  of  1909. 

C.  R.  Adams $556  17 

C.  E.  Allen 43  39 

I>*ster  Allen 30  00 

Nellie  G.  Baldwin 6  25 

H.  K.  Barrows    18  00 

Edward  Conron 1  50 

C.  C.  Covert 330  02 

H.  F.  French 99  92 

Ora  A.  Gates 24  00 

F.  M.  Goff 36  00 

Chris  Hannan 2  66 

J.  V.  Henry 22  80 

W.  G.  Hoyt 115  99 

W.  A.  James 166  71 

Jos.  La  Rue 24  00 

John  McAstocker 30  00 

Mrs.  Wm.  Morgan 5  07 

John  Nolan 40  00 

D.  L.  Orcutt 36  00 

Lester  Sevaire 18  00 

M.  E.  Skehan 20  00 

Hugh  L.  Smith 30  00 

C^  A.  Waitt 30  00 

E.  F.  Weeks 57  98 

D.  M.  Wood 110  15 

Total $1 ,874  61 
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Su^iMARy. 

The  foregoing  tables  are  snnimarizeil  as  follows : 

Ordinary  lie  pairs  to  Canals. 

1.  Erie  canftl,  chapter  465,  Laws  of  1908 $8 ,012  38 

2.  Champlain  canal,  chapter  465,  Laws  of  1908 3 ,987  62 

Construction  of  Barge  Canal. 

3.  Head  oflSce  account,  chapter  147,  Laws  of  1903;  chapter  143,  Laws  of 

1905;  chapter  172,  Iaws  of  1907;  chapter  195,  Laws  of  1909 286.624  58 

4.  Erie  canal,  chapter  147.  Laws  of  1903;  chapter  143,  Laws  of  1905;  chapter 

172,  Laws  of  1907;  chapter  195,  Laws  of  1909 178.638  25 

5.  Champlain  canal,  chapter  147,  Laws  of  1903;  chapter  143,  Laws  of  1905; 

chapter  172,  Laws  of  1907;  chapter  195,  Laws  of^l909 96,303  03 

Improvcmrnt  of  Public  Highways. 

6.  Improvement  of  public  higliways.  chapter  115,  Laws  of  1898 164,015  70 

7.  Maintenance  and  repairs  of  improved   public  highways,   chapter    115, 

Laws  of  1898;  chapter  468.  Laws  of  1906;  chapter  686,  I^ws  of  1<M)6; 

chapter  170,  Laws  of  1907;  chapter  229,  Laws  of  1908 27.974  80 

8.  •*  Money  system  "  repairs  of  highwavs,  chapter  700,  Laws  of  1905;  chapter 

686,  Laws  of  1906;  chapter  577,  Laws  of  1907 20.517  64 


Bureau  of  Bridges. 

9.    Bureau  of  bridges,  chapter  686,  Laws  of  1906;  chapter  578,  I^ws  of  1907; 

chapter  466,  Iaws  of  190S;  chapter  433,  Laws  of  1909 1 ,320  33 

Special  Surveys. 

10.  Examination  of  monuments  and   maps,   chapter  729,    I^ws  of   1904; 

chapter  686,  Laws  of  1906;  chapter  466,  Iaws  of  190K;  chapter  433, 

Laws  of  1909 6,671  39 

11.  Surveys  for  State  Court  of  Claims,  chapter  686,  Laws  of  1906:  chapter 

678,  Laws  of  1907 1 .372  28 

12.  Mohawk  street  bridge.  Waterford,  chapter  265,  I^ws  of  1908 670  38 

13.  Survey,  Cayuga  and  Seneca  canal,  chapter  433.  Laws  of  1909 3 .  902  1 1 

14.  Topographic  survey,  chapter  686.  Laws  of  1906;  chapter  466,  I^ws  of 

1908;  chapter  433.  Laws  of  1909 1 1 .  212  59 

15.  Hydrographic  survey,  chapter  686,  Laws  of  1906;  chapter  466.  I^ws  of 

1908;  chapter  433,  Laws  of  1909 1 ,  874  61 

Total «813 .097  69 
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MIDDLE  DIVISION 


State  of  New  York, 
Department  of  State  Engineer  and  Surveyor, 

Middle  Division, 

Syracuse,  'N.  Y.,  October  1,  1909. 
Hon.  Frank  M.  Williams,  State  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Sir. —  I  have  the  honor  to  submit  herewith  my  annual  report 
as  Division  Engineer,  Middle  Division,  for  the  fiscal  year  ended 
September  30,  1909. 

During  the  early  part  of  the  year  the  work  cx^mprised  that  per- 
taining to  both  the  State  canals  and  the  improvement  of  public 
highways.  This  continued  until  February  17,  1909,  when  the  two 
were  separated  and  that  pertaining  to  highways  was  formally 
turned  over  to  the  newly  created  Department  of  Highways, 

The  work  of  highway  impro^'ement  was  under  the  direct  charge 
of  Mr.  F.  W.  Sarr,  First  Resident  Engineer.  For  details  of  the 
men  employed  and  the  woi'k  done  up  to  February  17,  see  accom- 
panying tables. 

Navigation  on  the  Erie,  Black  River  and  Cayuga  and  Seneca 
canals  has  been  uninterrupted  throughout  the  season.  The  Oswego 
canal  has  been  closed  the  entire  season  through  the  city  of  Fulton 
and  was  closed  until  July  15  through  the  city  of  Oswego.  This 
was  authorized  by  an  act  of  the  last  Legislature  and  was  for  the 
purpose  of  progressing  the  work  on  Barge  canal  contracts  Nos.  10 
and  35,  the  former  at  Fulton  and  the  latter  at  Oswego. 

SPECIAL  LEGISLATTOX. 
Constructing  a  Plate  Girdi:r  Britxje  over  Cazenovia  Lake 

Outlet  at  Mill  Street.  Ca7.enovl\. 
(Chapter  281,  Laws  of  1008.) 
Contractor,  Montour  Steel  Company. 
Engineer  in  charge,  D.  R.  Lee. 
Engineer's  estimate  at  contract  prices $4,041   50 

Final  account   ^^^^^  ^^ 

« 
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Constructing  a  Briikik  over  tub  (Uytoa  and  Seneca  Canal 
AT  Ovid  Street  in  the  Villacje  op  Sbneca  Fali^s. 

(Chapter  273,  Laws  (if  1J)08.) 

Aside  from  making  a  aun^ey  and  location  map,  no  work  has  been 
done. 

CoNSTRrCTINO  A  LiFT  BrIDGE  OVER  THE  ElUE  CaNAI.  AT  SeNBTA 

Street,  T'tica. 
(Chapter  454,  Laws  of  VM)\).) 

Aside  from  making  a  survey  and  l(K*ati<>n  map,  no  work  has  btM?n 
done. 

(\)N8TRucting   a   Lift  Briihje  over   the   Oswecjo   (\\xal  at 

Salina  Street,  SvKAorsE. 
(diapter  608,  Laws  of  IDOH.) 

Contractor,  John  M.  Shultz. 

Engineer  in  charge,  E.  M.  Ellis. 

Engineer's  estimate   $02,021   00 

Engineer's  estimate'  at  contract  j)rices 05,080  00 

Final  account   08,434  73 


3C 


This  bridge  is  of  the  Bascule  type  and  since  its  final  adjustment, 
it  has  worked  well,  notwilhstanding  its  great  skew  of  50  degrees. 
Work  on  this  structure  was  started  in  January.  11)08,  and  com- 
pleted in  1909. 


Constructing   a   Protection    Wat.l   on    the   West   Side   of 

Skaneatki.es  Lake  Outlet. 

(Chapter    075,    Laws    of    1000;    (^hapter    400,    Laws   of    1907; 

diaptcr  :)94,  Laws  of  1908.) 

Contractors,  John  Young  and  I *n trick  J.  Cawley. 

Engineer  in  charge,  I).  U.  Lee. 

Engineer's  estimate    $9,122  00 

Engineer's  estimate  at  contract  i)rices 11,893  00 

Final  account    1 1,444  GO 


This  work  was  started  in  October,  19()S,  and  comj)leted  in  1909. 
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Constructing  Stairway  for  the  Lift  Bridge  at  Catharine 

Street,  Syracuse,  N.  Y. 

(Chapter  683,  Laws  of  1906.) 

Contractor,  John  M.  Shultz. 

Engineer  in  charge,  E.  M.  Ellis. 

This  structure  was  let  for  a  lump  sum  of  $1,500  for  the  work 
complete.  It  was  started  in  June,  1908.  A  partial  payment  of 
$760  has  been  made.  As  the  work  has  not  been  quite  completed, 
no  final  account  has  been  rendered. 

Improvement  of  Cayuga  and  Seneca  Canal. 

(Chapter  291,  Laws  of  1909.) 

Work  of  making  preliminary  surveys  under  this  act  was  started 

in  June  of  this  year.     Thoy  are  under  the  direct  charge  of  Deputy 

State  Engineer  Harry  W.  DeGraff.     Only  the  finances  of  the  work 

have  been  cared  for  by  the  Division  office. 

(^OUKT  OF  CLAIMS  SURVEYS. 
In  addition  to  the  usual  requirements  of  the  Superintendent  of 
Public  Works,  in  connection  with  ordinary  repairs,  considerable 
work  has  bwn  done  in  making  surveys  and  maps  of  private  prop- 
erties alleged  to  have  been  damaged  by  the  State,  and  getting  the 
data  in  condition  for  the  Court  of  Claims. 

WATER  RECORDS  OF  CAYUGA  AND  CROSS  LAKES 

AND  SENECA  RIVER. 

In  compliance  with  a  concurrent  resolution  of  the  Legislature  in 
1884,  water  elevations  at  si)ecified  places  have  been  taken  and 
recorded  three  timers  yearly,  viz.:  During  the  first  ten  days  of 
March,  August  and  December. 

The  records  have  been  taken  at  the  prescribed  times  for  26 
years,  but  in  so  doing  a  record  of  the  extreme  high  water  each 
year  has  not  been  obtained.  x\gain,  it  is  only  when  parts  of  the 
structures  crossing  the  Seneca  river  are  submerged  that  there  is 
any  difference  in  the  elevation  of  the  water  surface  above  and 
below  the  structure.  This  submergence  occurs  only  at  times  of 
high  water,  and  then  not  every  year.  When  it  does  occur,  it  is 
rarely  on  the  prescribed  dates. 
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The  T5arg<'  canal  route  is  through  Cross  lake  and  up  the  Seneca 
and  CHyde  rivers.  Gage.s  have  been  established  and  the  Headings 
recorded  during  the  jxTiod  of  (M)nslruetion  at  lx»th  the  old  and  new 
structures  on  the  rivers.  The>e  records  will  l)e  far  more  valuable 
than  those  obtained  under  the  resolution.  The  taking  of  the  lat- 
ter will  be  but  a  partial  and  poor  duplication  and  of  no  value. 
I  would  therefore  rec<iminend  that  the  taking  of  the  water  records 
as  j)r(SCTib(d  by  the  resolution  be  discontinued. 

WEIGH  LO(>K  BUILDING  AT  SYRACUSE. 

The  division  offices  of  the  Middle*  Division  of  both  the  State 
Engineer's  Department  and  the  Su}>erintendent  of  Public  Works' 
Department  are  located  in  the  Weigh  L<x*k  Building  at  Syracuse. 
The  building  was  erected  about  1850.  It  is  of  brick  exterior  and 
wood  interior.  It  has  no  basement.  The  floor  timl)ers  of  the  first 
floor  are  more  or  less  decayed.  Their  supports  have  settled  to 
such  an  extent  that  the  floors  are  out  of  l<*vel  and  the  partition 
walls  cracked  and  out  of  plumb. 

The  building  is  heated  with  steam  obtained  from  an  outside 
heating  company.  It  is  lighted  by  electricity,  the  wiring  of  which 
is  in  such  shajx*  that  it  would  not  pass  an  underwriter's  inspection. 

Stored  in  the  division  oflice  are  th(»  re<*ords  of  the  entire  Mid- 
dle Division,  most  of  which  are  the  originals.  Should  the  build- 
ing burn,  these  records  would  be  irrevocably  lost.  I  would  therefore 
recommend  that  the  Legislature  be  asked  for  an  appropriation 
sufficient  to  make  the  building  fire-prouf  throughout  and  to  put  a 
basement  under  it  with  a  heating  plant  therein. 

BARGE  CANAL. 

The  Barge  canal,  as  comprised  in  the  Middle  Division,  extends 
from  the  east  line;  of  Oneida  county  to  the  east  line  of  Wayne 
county,  a  distnuce,  including  Oneida  lake,  of  al)oiit  07.4  miles. 
This  is  divided  into  three  sections,  viz.,  Nos.  5,  6  and  7.  It  also 
include^s  the  Osweijjo  branch  extending  from  Three  Rivers  to  Lake 
Ontario  at  Oswego,  a  distance  of  about  23  miles,  and  the  territory 
covered  bv  the  Delta  and  Ilincklev  res(n*voirs  in  Oneida  and  Tlerki- 
mer  eounti<*s.     The  Oswego  branch  comprises  one  section. 

Section  Xo.  5  of  the  Erie  Jiarge  canal  is  in  charge  of  Resident 
Engineer    Edwin    Styring,    with   head(]^uarters    at   Rome,    N.    Y. 
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Section  Ifo.  6  and  section  No.  7  of  the  Erie  Barge  canal  are  in 
charge  of  First  Resident  Engineer  Fred  J.  Wagner,  with  head- 
quarters at  Syracuse,  N.  Y.  The  Oswego  Barge  canal  is  in  charge 
of  Resident  Engineer  Theron  M.  Ripley,  with  headquarters  at 
Fulton,  N.  Y.  The  water-supply  residency  —  Delta  and  Hinck- 
ley reservoirs  —  is  in  charge  of  Resident  Engineer  L.  C.  TInlburd, 
with  headquarters  at  Rome,  N.  Y. 

Erie  Canal,  Residency  No.  5. 

Resident  Engineer  Edward  Styring  reports: 

"  This  residency  extends  from  the  ITerkimer-Oneida  county  line 
on  the  east  to  the  Oneida-Onondaga  county  line  in  Oneida  lake 
on  the  west,  having  a  total  length  of  about  o8  miles,  7Mi  miles  of 
which  is  in  Oneida  lake.  The  following  contracts  are  located 
within  this  residency,  in  order  from  the  east :  Nos.  42,  43,  44. 
4,  4a  and  7,  the  last  two  being  minor  contract.s  coiuuctcMl  with 
No.  4. 

"  Co7itract  No.  42  extends  from  the  IFerkimer-Oneida  county  line 
to  Oriskany  road,  a  distance  of  8.1)G  miles.  Main  features:  Out- 
side of  lock  No.  20,  five  bridges  and  a  few  snudler  structures,  a 
heavy  excavation  contract;  let  to  Shanley-ilorrissey,  Inc.,  July 

9,  1909,  for  e$l,103,()25;  engineer's  estimate,  $1,312,814.  Work, 
confiisting  of  clearing,  grubbing  and  excavating  in  the  canal  prism 
and  building  embankments,  was  commenc<  d  in  the  latter  part  of 
July  at  the  west  end  of  the  contract.  The  ])lant  employed  in  this 
work  consists  of  three  New  Era  graders,  30  wagons  and  slip  sera])- 
ers,  68  head  of  mules,  plows  and  rollers.  In  the  latter  part  of 
September  work  was  comm(»need  jn:<t  east  of  Schuyler  St.  with 
two  large  Lidgerwood  excavators  and  a  snuill  steam-shovel.  Other 
excavators  are  in  the  course  of  erection  and  a  12-inch  hydraulic 
dredge  is  soon  to  commence  operaticms  in  the  new  channel  for  the 
river  at  the  west  end  of  the  contract.  The  probabilities  are  that 
no  great  amount  of  work  will  Im^  done  on  this  contract  l)efore  next 
spring. 
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*^  The  following  table  gives  tho  summary  of  work  done  during 
the  year  and  the  total  completed  to  date : 


ITEMS  OF  WORK. 


Clearing acmt 

(irubbing cu.  yd«. 

Excavation cu.  yda. 

HbeeUng  and  bracing ft.  B.  M. 

Forming  embankment cu.  yds. 


Perooit 

Preliminary 

Woric  done 

Total  work 

of  work 

estimate. 

during  year. 

done  to  date. 

done  dur- 

ing year. 

28 

7.7 

7.7 

27.6 

37.400 

6.92Q 

6.929 

18.5 

2,780.300 

50.420 

50.420 

2  1 

250,000 

0 

0 

0.0 

O4().H0O 

41.<»0 

41.(ViO 

65 

Pbt  cent 

of  work 

dose  to 

date. 


27.5 

18.6 

2.1 

0.0 

6.5 


No  items  worked  on  other  than  the  above. 

Total  of  all  work  done  during  year  =  1.5  per  cent  of  estim:ited  cost. 

Total  of  all  work  done  to  date  =  \.h  per  cent  of  estimated  cost. 

"  Contract  No.  43  extends  from  Oriskany  road  on  the  east  to 
about  1,600  feet  west  of  Mud  creek,  a  distance*  of  10.32  miles. 
Features:  This  is  mostly  a  large  excavation  contract  and  will 
I)robably  l)e  done  by  hydraulic  dredges.  S<*veral  im[)(>rtant  struc- 
tures, a  junction  IfK'k,  dam  and  guard-gat(^,  and  others,  (Kvur  where 
the  contract  touches  Uomi*,  and  difficult  stretch(\s  of  work  o(»cur  in 
that  vicinity,  owing  to  the  railroad  crossings,  three  in  number, 
and  th(^  Eri<'  canal  and  street  crossings.  This  contract,  being  on 
the  summit  level  uf  the*  canal,  includes  structures  for  feeder  en- 
trances at  the  Mohawk  river  at  Rome  and  Nine  Mile  creek,  streams 
flowing  from  the  new  reservoirs  to  Ix*  built  at  Delta  and  Hinckley. 
Contract  Ko.  43  is  not  yet  l(*t.  Bids  for  the  work  are  to  be  opened 
()ctol)er  5. 

''  CojUract  No.  44  extends  from  the  end  of  contract  No.  43,  on 
the  east  (Sta.  G320),  to  the  beginning  of  contract  No.  4  (Sta. 
()(>94),  a  distance  of  7.08  miles.  Features:  This  is  a  heavy  exca- 
vation contract  and  al-o  contains  two  hxjks,  Nos.  21  and  22,  of 
25  feet  lift  each,  and  a  junction  lock  at  N(*w  London.  The  line 
of  the  contract  is  almost  entirely  located  in  th(^  wild  and  swampy 
lands  lying  l)etweeii  Ivonie  and  Sylvan  Heach.  The  plaiLs  of  this 
contract  are  before  the  (.^anal  JJoard. 

"  Contract  No.  4.  This  contract  was  one  of  the  first  let  on  the 
Barge  canal.  Let  originally  to  Lindcm  W.  Hates,  April  18,  1905, 
it  was  assigned  to  the  Emi)ire  Engineering  (Corporation  on  May 

21,  1905. 

'"  Contract  No.  4  has  been  changed  greatly  since  the  original  let- 
ting—  in  three  alterations,  bri(»lly  stated  as  follows:     No.  1,  re- 
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lating  to  changes  in  the  bridges,  due  to  unforeseen  conditions  in 
the  water-surface  of  Oneida  lake;  No.  2,  a  sweeping  alteration, 
making  a  change  in  center  line,  side  slopes,  elimination  of  rail- 
road crossing,  timber  revetment  and  incidental  changes.  No.  3 
is  a  change  in  the  center  line  for  3,300  feet  at  the  east  end  of  the 
contract,  due  to  a  relocation  of  the  line  of  canal  east  of  contract 
No.  4. 

"  This  contract  was  let  for  $720,815,  the  engineer's  estimate 
being  $812,560,  the  successive  alterations  bringing  it  to  $729,568. 
By  agreement  between  the  State  and  the  New  York,  Ontario  & 
Western  Railway  Company,  whereby  the  latter  performed  the  en- 
tire work  of  the  railroad  changes  for  a  contract  price  of  $118,161, 
a  large  item  was  removed  from  contract  No.  4. 

"Since  the  contract  was  let,  work  has  progressed  on  it  with 
varying  success.  A  record  of  the  percentage  completed  each  year 
is  as  follows : 

At  the  end  of  fiscal  year  1906  —  between  9  and  10  per  cent. 

At  the  end  of  fiscal  year  1907—24  per  cent. 

At  the  end  of  fiscal  year  1908  —  55  per  cent. 

At  the  end  of  fiscal  year  1909  —  88  per  cent. 

"The  contract  may  reach  completion  before  the  winter  of  1910 
sets  in,  and  if  not,  then  early  in  the  spring  of  1910.  The  struc- 
tures will  be  completed  by  November  1,  1909. 

"  During  the  year  work  was  done  on  the  following  structures : 
New  north  abutments  of  Roberts  and  Burdick  bridges  built;  super- 
structures to  Burdick,  Roberts  and  Sylvan  Beach  bridges  com- 
pleted; wooden  dam  at  Drum  creek  completed  and  concrete  dam 
at  Wood  creek  nearly  completed;  ditch  entrances  at  Stas.  680t 
and  6900  excavated  and  paved;  finished  placing  cribs  in  break- 
water and  stone  filling  them ;  placed  concrete  top  on  the  breakwater 
cribs  to  within  a  few  yards  of  completion;  over  800,000  yds.  of 
excavation  done. 


134 


Report  of  State  Engineer. 


"  Th(»  f<»ll<*\vinp  table  shows  the  pcTcontaijc*  of  w(»rk  doiio  on  the 
contract  durinc:  the  year,  n^  w(41  as  the  total  pere<*ntapc  of  work 
done.  These  perccMitagi  s  \V(  re  detenniiie<l  after  deducting  the  work 
done  by  the  railroad  company  as  above  referred  to: 


ITEMS  OF  WORK. 


Cletrliig. lump  miin 

Grubbliic m.  yd*. 

All  ezmvatioo m.  yd5. 

Forming  embankment m.  yds. 

lining cii.  yds. 

Yellowptoe ft.  B.  M 

Wbiteoak ft.  B.  M. 

Round  Umber lin.  ft. 

Square  aswed  hemlock ft.  B.  M. 

Foundation  piles,  12  ft.  lonK Nn. 

Foundation  piles,  20  ft.  long N<>. 

Foundation  piles,  35  ft.  long No. 

Mooring  piles,  30  ft  long No. 

Docking  piles,  30  ft.  long No 

Sheet-piling ft.  B.  M. 

Steel  and  iron  fastenings \bn. 

Seeond-claa  concrete cu.  yds. 

Fint-clasB  masonry  coping cu.  ydn. 

Stone  paving sq.  yds. 

Stone  filling cu.  yds. 

Sccond-closB  riprap cii.  yds. 

Fencing lin.  ft. 

Maintaining  trafiir,  Sylvan  Bench  bridKc 

lump  wim 

Ff  rsi-claa  concrete cu.  yds. 

Found.ntioQ  piles,  25  ft.  long No. 

Steel  reinforrement ilw. 

Drain  pipe lbs. 

Paved  jfiitter sq.  yd-*. 

Extra  labor  and  forms ^ . .   lump  stini 

Removing  revetment fm.  ft. 

Removing  piles.  25  ft.  and  30.  ft.  long. .     No. 

Removing  concrete cu.  \  d^. 

Tie  rods No. 

Overhaul  on  extra  excavation cu.  yds. 

Reinforced  concrete cu.  yd.s. 


Pn'limm.'U7 
cfitimnte. 


11.000 

2. WO 

2. 977. 1521 

lM.tt05 

1.700 

300.000 

10.000 

5ti5.000 

412,000 

1.908 

256 

88 

14 

283 

378,352 

go .000 

10.058 

9.14 

2.300 

48.000 

2.962 

2.150 

16.000 

1.250 

132 

139.100 

800 

104 

$2.37») 

6.965 

42 

280 

200 

611.048 

89 


Work  done 

Total  work 

during  year. 

done  to  date. 

0 

$900 

0 

2.421 

813.225 

2,526.211 

13. M2 

74.017 

747 

809 

117.021 

280.000 

3.072 

7.034 

153,791 

533.783 

226.448 

473.460 

0 

1,966 

0 

174 

30 

86 

0 

6 

18 

283 

22.6H0 

388.054 

48,285 

67,405 

7.230 

8.566 

3 

5 

1.020 

1.020 

30.027 

50.168 

1.555 

1.632 

0 

0 

1700 

$6,000 

15 

1.278 

28 

\32 

9.325 

137.125 

0 

800 

99 

103 

0 

$2.37r. 

502 

7.252 

39 

39 

0 

264 

:« 

33 

209.46.') 

611.04.'? 

89 


89 


Percent 

Percent 

of  work 

of  work 

done  dur- 

done to 

ing  year. 

date. 

0 

90 

0 

86.5 

27.4 

84.9 

8.5 

47.5 

43.9 

47.5 

S0.5 

93.5 

30.7 

70 

7 

94 

52.5 

112  5 

0 

IDS 

0 

68 

84.4 

98 

0 

43 

7 

100 

5.6 

107.6 

53.5 

74.6 

72.6 

85.5 

33.2 

65 

44.6 

44.5 

62.6 

104.6 

29 

65 

0 

0 

13 

100 

1.5 

102.5 

20 

100 

7 

99 

0 

100 

95.2 

99 

0 

100 

7 

104 

93 

93 

0 

94 

16  5 

165 

34.3 

100 

100 

100 

Total  of  nil  work  done  during  yo.ar  -  33  per  cent  of  eatimated  cost. 
Total  of  uU  work  done  tu  dute    88  per  cent  of  e8tim.'it4><i  c(«tt. 

"  Contract  No,  7.  Under  this  contract  is  embraced  the  super- 
structures of  the  three  highway  bridges  on  contra(»t  No.  4.  These 
bridges  are  completed  and  the  final  estimate  forwarded. 

"  EnffiJiccririg  irork.  During  the  year  sun-eys  have  been  made 
for  the  structures  on  r'ontracts  Nos.  42,  43  and  44.  The  base 
lines  of  these  contracts  and  tlio  riirht  of  way  on  contract  No.  42 
have  been  pennanc  iitly  numninented. 

"  Owing  to  soft  material  encountered  for  the  foundation  of  lock 
22,  contract  Xo.  44,  furtluM*  borings  were  made  and  test  pits  dug, 
resulting  in  a  change  of  ]<K*atioii  fop  this  lock  to  a  point  a  little 
further  west,  where  a  hardpan  foundation  was  obtained." 
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Erie  Canal,  Eesidenciks  Nos.  6  and  7. 
First  Resident  Engineer  Fred  J.  Wagner  reports : 

''  Residency  No.  6. 

"  Residency  No.  6  extends  from  deep  water  in  Oneida  lake  to 
Baldwinsville,  a  distance,  by  the  Barge  canal  line,  of  23.4  miles. 
Contracts  Xos,  45,  57,  and  a  portion  of  Nos.  12  and  13  are 
within  the  limits  of  this  residency. 

"  Contract  No.  12  was  let  to  The  Stewart-Kerbaiigh-Shanley  Co. 
of  New  York  city,  on  September  23,  1907.  The  total  length  of 
this  contract  is  43.73  miles,  extending  from  deep  water  in  .Oneida 
lake  to  ^fosquito  Point  bridge  over  the  Seneca  river,  22.5  miles 
being  on  Re^^idency  No.  6,  and  the  remaining  portion  on  Residency 
No.  7. 

"  The  work  accomplished  during  the  past  season  has  consisted 
mainly  of  excavation.  Two  ladder-dredges  have  been  at  work  be- 
tween deep  water  in  Oneida  lake  and  the  first  land  cut  below 
Brewerton.  One  hydraulic  dredge  has  been  at  work  at  various 
jjoints  between  the  land  cut  at  Brewerton  and  Oak  Orchard  and 
a  Page  excavator  has  been  at  work  in  the  land  cut  just  above  Three 
River  Point. 

*^At  State  Ditch,  just  below  the  outlet  of  Cross  lake,  a  dipper- 
dredge  has  been  at  work.  Up  to  the  end  of  the  fiscal  year  a  total 
of  2,543,588  cu.  yds.  of  material  have  been  excavated  at  the  sev- 
eral points  along  the  line  of  the  entire  contract. 

"  The  only  masonry  which  has  been  built  during  the  past  year, 
besides  completing  that  started  during  the  year  1008,  has  been 
that  of  building  bridge  abutments  at  Sta.  3185 +.  It  is  expected 
that  work  on  this  contract  will  progress  much  faster  next  season. 
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"  The  following  table  will  show  in  detail  the  amount  of  the  sev- 
eral classes  of  work  dono  on  this  contract  during  the  year: 


ITEMS  OF  WORK. 


fWrtnc lump  sum 

Qnibbinc cu.  ydn. 

AUexcftTaUon cu.  yds. 

Sbeettng  and  bndiig ft.  B.  M. 

Formiiif  embukDMnt cu.  yds. 

lAsint cu.  yds. 

Svma  lumlMr,  ydlow  pine  or  Douglas  6r 

ft.B.M. 

FoimdattOB  pIlM,  13  ft  long No. 

Foaadatkm  ptla,  30  ft  long No. 

FoaiidatloopUM,25ftlong* No. 

FoundattoD  ptlea,  80  ft  long* No. 

SeeoDd-daa  ooncnte cu.  yda. 

Relnf oraed  eoocratef cu.  yds. 

F1ni-«laaiiBaaooryfarldfB  coping cu.  yds. 

Waib^vall cu.  yds. 

Gobbk  akoM  paTing sq.  yds. 

Thkd-daa  riprap cu.  yds. 

Structoral  atoel lbs. 

Metal  niiifaroeiDent lbs. 

RaWngbrldnaupontnicture lumpsum 

Maintaining  M^way  traffic lump  sum 

Qraai  eatlmate 


Prrliminary 

1 

estimate  as 
affected  by 
altera  tkms 

Work  done 
during  year. 

1  and  3. 

18.800 

11.742  40 

12.200 

518 

7.602.170 

1.446.870 

52.000 

25.910 

127.150 

17.572 

1.330 

400 

680,900 

34.375 

175 

23 

180 

29 

16 

I 

28,880 

917 

510 

346 

10.00 

5.46 

10.270 

12 

120 

30 

230 

103 

665.200 

836,056 

78.200 

37.164 

11.100 

0 

$6,600 

82.257 

13.514.810 

8604.430 

Total  work 
done  to  date. 


83.352.80 

8.036 

2.043.588 

27.590 

18.540 

490 


36.500 

33 

71 

16 

1 

1.045 

793 

5. 

12 

30 

103 

556.114 

49.350 

81.100 

82.706 


46 


8864,470 


Per  cent 
of  work 
done  dur- 
ing year. 


Fbrcent 

of  work 

done  to 

date. 


20 

38.1 

3 

66 

19 

26 

49 

53 

14 

15 

37 

37 

4 

5 

13 

19 

16 

30 

100 

100 

3 

4 

67 

155 

55 

55 

0.1 

0.1 

25 

25 

45 

45 

55 

83 

47 

63 

0 

100 

34.2 

41 

17 


25 


*  Found  neoeasary  to  use  longv  piles  than  called  for  in  preliminary  ratimate. 
t  CSiansBd  from  second-class  to  reinforced  concrete  by  ordo-  of  State  Engineer. 


Contract  No.  13  consists  of  building  certain  bridge  superstruc- 
tures over  the  Barge  canal  on  contract  No.  12.  No  work  has  been 
done  on  that  portion  of  contract  No.  13  which  is  within  the  limits 
of  this  residency. 

"  Contract  No.  45,  which  is  for  the  construction  of  a  dem  in 
the  Oneida  river  at  Caughdenoy  and  of  lock  No.  24  and  apjjcrtain- 
ing  structures  at  Baldwinsvillo,  is  onlv  0.55  mile  in  length  an<I 
was  let  to  Scott  Bros.,  May  6,  1908. 

"This  work  has  progressed  in  fine  shape  during  the  past  year 
and  will  probably  be  completed  entirely  during  the  coming  winter. 
The  masonry  in  the  lock  is  entirely  completed  and  the  work  at 
Caughdenoy  is  finished.  Therefore,  practically  the  only  thing  re- 
maining to  be  done  is  installing  lock-gates,  valves,  etc.,  and  placing 
the  machinery  for  automatic  crest  on  Baldwinsvillo  dam. 


it 
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"  The  following  table  will  show  in  detail  the  amount  of  the  sev- 
eral classes  of  work  done  on  this  contract  during  the  year: 


ITEMS  OF  WORE. 


Grubbiiig cu.  yds. 

ExeaTatton cu.  yds. 

Sheeting  and  bradng ft.  B.  M. 

Forming  embankment cu.  yds. 

Linins cu.  yds. 

SaweJ  lumber,  yellow  pine  or  Douglaa  fir 

ftB.M. 

Sawed  lumber  In  needles ft.  B.  11 

Sawed  lumber,  hemlock ft  B.  M. 

White  oak  lumber f t.  B.  If. 

Round  timber  in  crlba lin.  ft 

Stone  filling  in  criba cu.  yds. 

Foundation  piles Uzl  ft 

Wooden  sheet-pUing ft  B.  M. 

Flrst-claaB  concrete cu.  yds. 

Seoond-claas  concrete cu.  yds. 

Rdnforoed  concrete cu.  yds. 

Bridge  ooDing cu.  yds. 

Wash-wall cu.  yds. 

Thtrd-daas  riprap cu.  yds. 

Fourthrdass  riprap cu.  yds. 

31-in.  east  iron  pipe  and  spedab lbs. 

2Hn.  cart  iron  pipe  and  specials lbs. 

154n  Tltrified  nipe,  laid tin.  ft. 

Struetunl  steu lbs. 

Metal  reinforcement lbs. 

Steel  cutin^ lbs. 

Iran  eastingi,  pUdn lbs. 

Iron  eastingi,  machined lbs. 

Portland  cement  sidewalks sq.  ft 

Stone  eurbs lin.  ft 

Gobble  stone  paving sq.  yds. 

Wood  paving sq.  yds. 

Wroupit  iron  chain lbs. 

Wrough  iron  pipe  railing lin.  ft 

Lattice  railing Un.  ft 

Fender  fastenlngB each 

Metal  in  lock-gate lbs. 

Metal  in  buffer-beam lbs. 

Metal  in  lock-valves lbs. 

Metal  in  guard-gates lbs. 

Metal  in  automatic  dam lbs. 

Gofferdame,  pumping,  bailing  and  draining. 

lump  sum 

Removing  bridge  superstructure lump  sum 

Maintaining  highway  tniffic lump  sum 

Ikiek  pavement so.  yds. 

8*  vitrified  pipe Un.  ft 

Gross  estimate 


Preliminary 
estimate  as 
affected  by 
alterations 
1,  2  and  3. 


570 

334.300 

120.000 

54,830 

1.150 

40.700 
12 

27.86 

8.17 

320 

330 

3,700 

50.200 

6 

31.586 

313 

5 

630 

1.430 

125 

3,150 

300 

80 

285,580 

35,100 

13,780 

3.230 

7.000 

2.800 

720 

30O 

390 

850 

1,500 

180 

580 

105,000 

900.000 

24,000 

83,000 

80.000 

132.000 
1200 
$500 

820 
60 


1469.880 


Work  done 
during  year. 


46 


A4 

151.327 

11.240 

25.708 

78 

10.800 

0 

0 

0 

0 

0 

0 

396 

3. 

26.935 

216.62 

5 

462 

1.281 

114 

1.751 

237.5 

16 

267.090 

2.973 

7.800 

0 

6.325 

0 

0 

0 

0 

0 

847 

180 

412 

11.355 

5.442 

2.048 

0 

0 

119.847 
1200 
1250 

0 

0 


$204,380 


Per  cent 

Total  work 

of  work 

done  to  date. 

done  dur- 

ing year. 

512 

11 

221,024 

46 

11.240 

9 

25.708 

47 

78 

7 

10.800 

27 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,272 

0 

14,730 

0.5 

8.46 

58 

28.954 

85 

216.62 

70 

5 

100 

462 

73 

1.281 

88 

114 

91 

1.751 

55 

237.5 

80 

16 

20 

267.090 

93 

2.973 

9 

7.800 

6 

0 

0 

5.325 

76 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

847 

56 

180 

100 

412 

71 

11.355 

0.6 

5.442 

0.6 

2.048 

9 

0 

0 

0 

0 

122,820 

61 

$200 

100 

$500 

50 

0 

0 

0 

0 

1341.870 

63 

Percent 

of  work 

done  to 

date. 


60 

0 
47 

7 

27 

0 

0 

0 

0 

0 
34 
26 
58 
02 
70 
100 
73 
89 
91 
55 
80 
20 
03 

9 

6 

0 
76 

0 

0 

0 

0 

0 

56 

100 

71 

0  6 

0.6 

0 

0 

0 

70 
100 
100 

0 

0 

73 


"  Contract  No.  57  is  for  the  construction  of  a  harbor  at  the  south 
end  of  Onondaga  lake.  The  preliniinary  work  of  making  platis, 
etc.,  for  this  contract  was  completed  during  the  early  part  of  the 
present  fiscal  year.  These  plans  are  now  in  Albany,  but  are  being 
held  for  further  consideration. 
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Report  of  State  Engineer. 


*'  Residency  Xo.  7 

"  Rosidency  No.  7  extends  from  Haldwim'ville  to  the  Wayne 
county  line,  a  distance  of  32.7  miles  by  the  Barge  canal  line.  The 
contracts  within  the  limits  of  this  residency  are  Xos.  5,  46  and  a 
portion  of  No.  12,  which  was  de-??cril)(Hl  under  the  head  of  Residency 
No.  6. 

*'  Contract  No,  5,  which  was  let  to  The  Empire  Engineering 
Corporation  on  April  18,  1905,  was  abandoned  by  the  contractors 
early  in  the  year  of  1908,  on  account  of  the  revision  of  the  canal 
location  at  the  west  end  of  thi?  cantract,  and  a  settlement  by  the 
Canal  Board  was  made  for  that  j)ortion  of  the  work  completed. 
This  revised  line  diverg(*s  from  the  original  at  Station  5202+  at 
Campbell's  island  and  goes  south  of  Crusoe  island  instead  of  across 
it,  as  called  for  in  contract  No.  5.  The  western  end  of  contract 
No.  5  was  embraced  in  contract  No.  40. 

"  Contract  No.  40  was  let  to  The  Kinser  (Construction  Co.  of 
C!!hicago,  on  November  2*1,  1908,  and  is  for  the  construction  of 
the  canal  from  Fox  Ridge  to  the  southeast  corner  of  the  town  of 
Galen,  length  9.44  miles.  During  the  winter  of  1908-09  the  con- 
tractors did  some  clearing  and  alx>ut  the  middle  of  June,  1909,  a 
hydraulic  dredge  was  place<l  at  wc»rk  in  the  river  near  the  present 
Montezuma  aqueduct  and  has  Imh^u  at  work  from  this  point  westerly 
during  the  season,  and  up  to  October,  1909,  had  excavated  a  total 
of  890,099  cu.  yds.  of  material.  This  dredge  has  a  20-inch  dis- 
charge and  during  the  month  of  Se|)tember  excavated  454,700 
cu.  yds.,  this  l)fnng  the  best  monthly  record  attained  by  a  hydraulic 
dredge  of  this  size  (m  Barge  canal  work. 

'*  The  following  table  will  show  in  detail  the  amount  of  the  sev- 
eral classes  of  work  done  ilurins:  the  vear: 


rrEMS  OF  WORK. 


Clearing hiiiip  sum 

ExcAvatiun on.  yds. 

GruBfl  estimate 


Prl'■l^.inary 
esti.TiMt  ■. 

Work  done 
tl'irinj?  yt'ur, 

$2.^50 
903,400 

Totril  work 
doni'  to  (laU*. 

$3,250 
903.400 

Per  (rnt 

of  work 

done  dur* 

inglyear. 

$5,000 
5.035.000 

$i.2l2.s;3 

47 

18 

1155.920 

$155,920 

13 

Per  cent 

of  work 

donej^ 

date. 


47 
18 


13 


.1 


at 
it 
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OswEOo  Canal,  Residency  No.  1. 

Eesident  Engineer  Theron  M.  Ripley  reports : 

"  Residency  No.  1  embracer  the  entire  Oswogo  river  from 
Three  River  Point  to  Lake  Ontario,  a  distance  of  23  miles, 

**  Preliminary  work,  so-called,  is  practically  completed  and  the 
preliminary  or  residency  party  disbanded. 

"  There  are  three  contracts  in  process  of  execution,  viz.,  con- 
tract No.  10,  at  Fulton,  contract  No.  35,  at  Oswego,  and  contract 
No.  53,  at  Phoenix.  The  remaining  work  will  be  covered  by  the 
two  major  contracts,  Nos.  37  and  30,  the  former  hAng  the  remain- 
ing locks  and  danij*  and  the  latter  all  dredging  required  in  the 
river.  Aside  from  the  above,  there  will  be  minor  contracts  for 
lock-gates,  isolated  dykes,  bridge  s,  etc.  The  amount  of  work  under 
contract  amounts  to  $1,983,438.24.  The  amount  of  work  done  to 
date  equals  $566,750. 

''Field  Worh  From  September  25,  1008,  until  early  in  Feb- 
ruary, 1909,  a  boring  party  was  engag(»d  in  making  Caylx,  wash- 
drill  and  drive-rod  borings  and  soundings  along  the  river  and  its 
banks  adjacent  to  the  village  of  Minetto  and  just  south  of  the  city 
of  Oswego,  for  the  purpose  of  further  study  upon  the  location  of 
locks  and  dams  at  Minetto  and  a  new  location  for  '  High  Dam.' 

"  Topographic  surveys  of  areas  to  be  affected  by  the  raising  of 
Phoenix  and  Fulton  dams  have  been  made.  Survevs  have  been 
made  of  spoils  areas  on  contract  No.  53  and  for  proposed  borrow 
pits  south  of  Fulton.  The  blue  line  has  been  established  along  the 
water  front  in  Phoenix,  Fulton  and  Minetto.  The  base  line  and 
blue  line  have  been  partially  monumented. 

"  Contract  No,  10  is  for  improving  the  Oswego  canal  for  1.2 
inih^s  along  the  river  front  of  the  city  of  Fulton.  The  work  con- 
sists of  the  necessarv  excavation,  the  construction  of  two  locks 
(gates  and  valves  excepted)  of  17.8  feet  and  27  feet  lift,  respect- 
ively, the  building  of  six  sets  of  head-gates,  and  the  raising  of  the 
two  existing  dams  across  the  Oswego  river.  The  work  was  let  to 
Mosier  &  Summers  of  Buffalo,  N.  Y.,  in  June,  1006.  In  April, 
1909,  the  contract  was  assigm^d  to  the  ifcDermott  Contracting 
Company  of  Philadelphia,  Pa.  Owing  to  the  difficulties  encoim- 
tered,  progress  on  this  contract  has  been  extremely  slow;  it  should 
have  been  completed  July  0,  1000,  but  only  32  per  cent  of  the 
work  has  bec^n  done. 
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Report  of  State  Engineer. 


"  The  following  table  pivos  the  summary  of  work  done  during  the 
year  and  the  total  conipletod  to  date: 


ITEMS  OF  WORK. 


Clenrlng lump  sum 

Grubbing ru.  yds. 

Exrav&tion cu.  yds. 

Sheetinff  and  brnring ft.  B.  M. 

Ch.inneUng sq.  ft. 

Embankment cu.  yds. 

lining cu.  yds. 

Ballast cu.  yds. 

First-class  concrete cu.  yds. 

8eoond-claflB  concrete cu.  yds. 

Wash-wall cu.  yds. 

Socond'claas  riprap cu.  yds. 

Second-class  paving sq.  yds. 

Steel  castlngB lbs. 

Iron  castinipi,  plain Ibe. 

Iron  castings,  machined lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Gate  hoists,  heavy No. 

Gate  hoists,  light No. 

Removing  buildingB lump  sum  1 

Leas  value  of  builaln0i lump  sum  j  / 

Sheeting  and  bracing  reuiied M.  ft.  B.  H.  i   . 


Preliminary 
estimate. 


3.390 

466.244 

100.000 

45.300 

8H,181 

2.000 

2.252 

4.130 

85,864 

3.912 

2.000 

830 

13.700 

269.900 

.  78.950 

217.603 

194.595 

5 

22 


Work  done 
during  year. 


1100 

116 

76.728 

22.900 

6.660 

6,676 

652 

0 

541 

12.504 

881 

71 

0 

2.080 

40.905 

8.410 

22.153 

3.672 

1 

2 

$153 

2 


P«roent 

Total  work 

of  work 

done  to  date. 

done  dur- 

ing year. 

SlOO 

100 

1.284 

34 

264.482 

165 

80.400 

22.9 

11.714 

14.7 

17.299 

7.8 

652 

32.5 

7 

0 

541 

13.1 

16.849 

14.5 

1.906 

22.5 

1.517 

3.5 

46 

0 

2.080 

15.2 

40,905 

15.1 

8.410 

10.6 

44.627 

10.2 

4.559 

1.9 

3 

20 

7 

9.1 

•i.3n 

10 

2 

Per  cent 

of  work 

done  to 

date. 


100 

37.9 

54.7 

80.4 

26 

20 

32.5 

0.3 
13.1 
19.6 
48.7 
76 

5.5 
15.2 
15.1 
10.6 
M.5 

2.3 
60 
31.8 

90 


Total  of  all  work  done  during  year  ~  14.5  per  rf>nt  of  estimutcd  cost. 
Total  of  all  work  done  to  date  =  32.0  per  cent  uf  estiuiuted  cost. 


*'  Contract  No,  35  is  for  excavating  the  canal  and  protecting  its 
sides;  constnicting  lock  Nos.  7  and  8  (of  14.5  feet  and  11.1  feet 
lift,  respectively)  and  other  incidental  work,  for  0.85  mile  south 
of  the  harbor  line,  which  is  north  of  Bridge  street  bridge,  in  the  city 
of  Oswego. 

"  This  contract  was  awarded  to  the  Gilmour-Horton-AUen  Com- 
pany September  IG,  1907.  The  preliminary  estimate  was 
$752,760.00.  The  contract  price,  including  alterations,  was 
$r>99,069.45. 

"  Owing  to  the  difficulties^  <»ncountered,  progress  on  this  contract 
has  been  slow.  Lock  Ko.  S  has  been  complct^'d,  with  the  exception 
of  the  gates  and  bnff(M'-b(»ani,  which  will  be  placed  during  the 
coming  winter. 
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"  The  following  table  gives  the  suiiiinaiy  of  wnjrk  done  during  the 
year  and  the  total  completed  to  date: 


ITEMS  OF  WORK. 


EzeavaUoo eu.  yds. 

Fuddle eu.  yds. 

White  oak  In  mltei>Bilki  and  gatea ft.  B.  M. 

White  oak  sawed  lumber f  t.  B.  M. 

Seeond-claas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Fourth-dan  riprap cu.  yds. 

Wrought  Iron  pipe,  4-in.,  and  specials lbs. 

Wronpit  iron  pipe,  64n.,  and  specials lbs. 

Pipe  ^Tes,  24n No. 

Pipe  Talves,  12^.,  complete No. 

Rpe  valves,  2(Mn.,  complete No. 

Structural  steel lbs. 

Metal  in  lock-cates lbs. 

Metal  in  needle-dams lbs. 

Metal  reinforcement lbs. 

Iron  eastlnp^  pbdn lbs. 

Iron  castinA,  machined lbs. 

Wood  block  pavement sq.  yds. 

Fender  fasteDin0B No. 

Expaaislon  bolts  in  place No. 

Scnll  raihng lin.  ft 

For  removfaig  old  building  supefstructure .  .lump  sum 
For  raising  buildingB lump  sum 


Prelimi- 
nary 
estimate. 

• 

Work 

done 

during 

year. 

Total 

work 

done  to 

date. 

Per  cent 
of  work 

done 
during 

year. 

187.000 

29.620 

44,020 

15.9 

490 

320 

320 

65.3 

12,000 

1.20O 

1,200 

9.3 

41.000 

7.784 

7,784 

19.1 

60,625 

15.235 

17.274 

30.1 

1,551 

842 

1,133 

55.6 

265 

5 

5 

1.9 

6,960 

5.936 

5.936 

85.3 

880 

576 

576 

65.5 

2 

2 

2 

100 

2 

2 

2 

100 

2 

2 

2 

100 

342.060 

10.732 

225.502 

3.1 

406.000 

11.360 

11.360 

2.8 

85.000 

3.487 

3,782 

4.1 

215.300 

78.570 

123,069 

36.5 

51.400 

8.954 

11,765 

17.4 

17,300 

7,909 

7.909 

45.6 

500 

439 

439 

100 

972 

209 

293 

21.5 

115 

55 

55 

47.8 

440 

19 

396 
175 

4.3 

uoo 

1900 

55.5 

Per  cent 
of  work 

done 
to  date. 


.5 
.3 
.3 
.3 
.3 
1 

.9 
.3 
.5 


23. 

65. 
9. 

19. 

34. 

73. 
1 

85. 

65. 
100 
100 
100 

66.8 
2.8 
4.4 

57.5 

22.9 

45.6 
100 

30.1 

47.8 
100 

75 
100 


Total  done  during  the  year  =  23.1  per  cent  of  estimated  cost. 
Total  done  to  date  =  30  per  cent  ot  estimated  cost. 

''  Contract  No.  53  is  for  constructing  lock  No.  1,  at  Phoenix,  on 
the  Oswego  canal. 

"  The  work  was  awarded  to  Scott  Brothers  of  Virginia,  August 
16,  1909.  The  preliminary  estimate  was  $200,500.  The  contract 
price  was  $166,735. 

"  Work  was  started  as  soon  as  a  plant  could  be  assembled,  and 
by  September  30  a  good  showing  had  bp(*n  made,  as  shown  by  the 
following  table : 


ITEMS  OF  WORK. 


Excavation cu.  yds. 


Prelimi- 
nary 
estimate. 

Work 

done 

during 

year. 

Total 

work 

done  to 

date. 

Per  cent 
of  work 

done 
during 

year. 

50,000 

2.100 

2.100 

4 

Per  cent 
of  work 

done 
to  date. 


Total  of  all  work  done  during  year  =  0.95  per  cent. 
Total  of  all  work  done  to  date  =  0.95  per  cent 
Then  percentages  are  based  on  value. 
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Water-Si'im'ly  Kksidency. 

K(*-i?i(leiit  Kngineor  J-.  (*.  llulhurd  r(*j;rrt.-: 

"  This  resideiu'y  coinprise>  the  work  required  in  providing  a 
water-supply  for  the  Rome  suiniiiit  level.  Four  sources  of  supply 
have  been  considered,  viz.,  the  upi)er  Alohawk  river,  Nine  Mile 
cr(H>k,  West  Canada  creek  and  Linic>tone  crec^k.  During  the  past 
year  the  work  of  this  office  has  been  confined  to  the  first  three 
sources.  The  construction  rerpiircd  for  these  j)rojects  has  been 
divided  into  three  contracts,  which  division  will  \k)  followed  in  the 
following  report: 

"  Contract  No.  r)0.  For  constructing  dani,  wastc^gates  and 
spillway  acro<.>i  W(^t  (^anada  crc(»k  at  Hinckley. 

"Previous  to  October  1,  1908,  topographical  surveys  and  maps 
over  the  sit(»  of  th<'  proj)osed  resi»rvoir  had  been  completed.  Calyx 
and  wash-drill  l)orings  had  Ixen  made  at  the  proiK)s(Hl  location  of 
the  dam  and  the  mtUerial  further  examined  by  means  of  test  pits. 

"  During  the  past  year  a  traverse*,  from  which  the*  flow  line  has 
been  accurately  located  and  mapixnl,  has  be<»n  completed  and  sur- 
veys over  the  iMHindary  line*?  of  ]>roiHTty  which  will  1)©  flooded  have 
been  made.  A  large  ])art  of  thes(»  surveys  have  be(*n  made  through 
a  country  (MvcTcd  with  bru<h  and  second  growth,  where  property 
lines  are  not  well  defininl  and  careful  searching  was  required  to 
determine  their  location.  The  total  number  of  parcels  surveyed 
during  the  year  was  100,  requiring  147  miles  of  traverse.  These 
traverses  are  being  computed  and  the  property  lines  plotted. 

"  Contract  No.  51.  For  constructing  a  diverting  dam  on  West 
Canada  creek  and  a  fe<"der  to  Nine  Mile  cre<^k  watershed. 

"Previous  to  October  1,  1008,  topograyihical  sur\''eys  and  maps 
over  the  propf^scnl  location  of  feiMler  line  had  be<»n  completed,  a 
location  had  been  made  on  tbi*  ground  and  cross-sections  taken. 

"  During  the  past  year  studies  have*  be<'n  made  for  revising  the 
location  over  a  portion  of  the  line;  3:100  feet  of  wash-drill  borings 
have  been  made,  drive-iod  <'»uiHling^  have  been  taken  at  one  high- 
wav  cnw-iiiiir:  eiirbt  test  pits  duir  for  further  examination  of  ma- 
terial  at  various  p^niits  alono^  the  line  and  surveys  made  and  maps 
prej)are(l  covering  tlio  projHrty  t<>  l)e  acijuired  for  the  proposed 
dam  and  fcHnler  entrance. 

"Contract  No.  5.").  For  constructing  Delta  reservoir,  including 
the  clearing  of  the  sit(»,  the  constructing  of  a  dam,  the  relocation  of 
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1.9  miles  of  Black  Eiver  canal,  with  four  locks  and  aqueduct  over 
the  Mohawk  river,  highway  change,  bridges,  etc. 

"  There  are  158  parcels  of  property  to  be  acquired  for  the  9it<' 
of  the  reservoir  constructed  under  this  contract.  These  are  dis- 
tributed among  108  different  ownc^rs  and  have  required  145  sep- 
arate appropriation  maps.  These  maps  have  been  completed  and 
an  index  map  made.  In  preparing  the  index  map  an  attempt  was 
made  to  plot  the  bounds  of  abutting  property  from  deed  descrip- 
tions, but  such  difficulties  were  encountered  that  a  stadia  survev 
was  run  around  the  reservoir  and  the  corners  of  the  forty-two  adja- 
cent properties  located.  The  ])erinieter  of  the  property  acquired  for 
this  contract  will  be  marked  bv  214  concrete  monuments.  On 
September  30,  185  of  these  monuments  had  been  placed. 

"  The  contract  was  awarded  to  Arthur  McMuUin  on  October 
19,  1908.  The  site  of  the  structiu*es  to  be  built  is  on  the  Black 
River  canal  five  miles  north  of  Eome.  Shipment  of  plant  was 
pushed  forward  rapidly  and  upon  the  close  of  navigation,  Novem- 
ber 30,  sufficient  plant  had  been  assembled  to  permit  the  beginning 
of  excavation  for  the  foundation  of  the  dam.  This  excavation  and 
also  that  for  the  aqueduct  foundation  has  been  done  with  derricks. 
Generally,  clam-shell  buckets  have  been  employed  in  excavating 
earth,  and  orange-peel  buckets  and  scale  boxes,  loaded  by  hand,  in 
removing  the  rock.  Steam-drills  have  been  used  and  the  rock 
loosened  with  dynamite.  All  materials  have  been  transported  with 
the  usual  type  of  narrow  gauge  cars  and  small  locomotives.  The 
rock  encountered  is  shale,  similar  to  that  found  in  several  other 
portions  of  the  Barge  canal  construction,  quite  readily  quarried 
after  light  shooting.  The  rock  surfaces,  as  uncovered,  have  cor- 
responded very  closely  with  that  developed  from  borings  and  in- 
dicated on  the  contract  drawings,  except  under  pier  No.  3  of  the 
aqueduct,  where  an  uneven  surface  was  found  dropping  very 
rapidly  to  the  north  end  with  a  segment  of  a  pot  hole  at  the  south 
end. 

"  During  the  winter  months  two  steam-shovels  were  transported 
across  countrv  from  the  railroad  at  TJome  to  the  site  of  the  work 
and  the  first  of  March  excavation  of  the  canal  prism  was  begun  with 
a  70-ton  Bncvrus  shovel.  This  excavation  has  progressed  con- 
tinuously, to  date,  in  one  eight-hour  shift  per  day,  exclusive  of  Sun- 
days.    Of  the  185,000  cu.  yd*^.  of  excavation  in  the  canal  prism 
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about  109,000  cii.  vds.  are  nn'k.     This  shovel  has  oxeavatod  both 
the  rock  and  the  earth  without  the  use  of  explosives. 

"  With  the  opening  of  navigation  a  fleet  of  32  boats,  built  to 
navigate  the  Black  River  canal,  were  put  in  service*.  These  have 
been  used  in  transporting  concrete  materials.  Thrw  of  the  boats 
were  provided  with  hatches  and  used  for  cement.  The  remain- 
ing 29  were  used  for  sand  and  stone. 

"  The  large  stone  being  u«ed  in  the  cyclopean  niaiwnrv  is  ob- 
tained from  the  Sugar  River  quarry,  located  on  the  Black  River 
canal  near  Boonville,  about  28  miles  from  the  dam  site.  The 
crushed  stone  is  obtained  from  a  new  quarry  located  near  the 
Black  River  canal,  about  15  miles  from  the  dam  site.  The  sand 
comes  from  a  pit  at  Frenchville,  about  five  mik^  from  the  dam 
site.  These  have  been  operateil  and  the  towing  done  by  the  Boon- 
ville Company  under  a  contract  with  Arthur  McAfuUen. 

"  The  concrete  plant  con*i«ts  of  a  two-yard  cubical  mixer  erected 
with  measuring  ho[)j)er  and  small  storage  bins  above  and  trans- 
portation track  underneath.  Materials  are  placed  in  the  storage 
bins  by  derricks  and  feed  directly  into  the  m(»asuring  hopper.  The 
concrete  is  handled  in  two-cubic  yard,  bottom-dump  buckets.  The 
first  concrete  was  placed  on  July  12.  One  pier  and  one  abutment 
of  the  aqueduct  have  been  completed  and  15.186  cubic  yards  of 
masonry  placed  in  the  spillway  of  the  dam.  This  consists  of  about 
55  per  cent  second-class  concrete  and  45  per  cent  large  stone. 

"  Clearing  of  the  heavy  timber  on  the  site  of  the  reservoir  has 
been  carried  on  by  a  small  force  throughout  the  year. 

"  The  following  table  shows  the  progress  of  construction : 


ITEMS  OF  WORK. 


Clearing lump  but 

Qrubbing cu.  yda. 

Excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Forming  embankment en.  yd.s. 

Round  timber  bracing lln.  ft. 

Second-dan  concrete cu.  yds. 

Cyclopean  masonry c\i.  yds. 

lletal  reinforcement Ihs. 

Drilling  bolt  holes  in  rock lin.  ft. 

Coffer-dams,  pumping,  bailing  and  dntining,  lump  sum 
Qross  estimate 


Prelimi- 
nary ■ 
estimate. 

Work 

done 

during 

year. 

Total 

work 

done  to 

date. 

3,3TO 

Percent 
of  work 

done 
during 

year. 

100% 

e.exx) 

3,370 

6.0 
51.1 

346.000 

158.947 

158.947 

45.9 

20.000 

8.335 

8,335 

41.6 

160,600 

47.769 

47.769 

29.7 

1,000 

167 

167 

16.7 

19.100 

1,874 

1,874 

9.8 

85.400 

14.162 

14.162 

16.6 

52.770 

75 

75 

0.1 

goo 

14 

14 

1.6 

100% 
1920.137 

1201, 6l0 

$201. 6IS 

2.0 
21.0 

Percent 
of  work 

done 
to  date. 


6.0 


51 
45. 


41.6 


.7 
.7 


29. 

16. 
9.8 

16.6 
0.1 
1.6 
2.0 

21.9 
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IMPROVEMENT  OF  PUHLK;  HIGHWAYS. 

♦Since  February  17  the  work  of  highway  improvement  has  been 
carried  on  under  the  new  Department  of  Highways.  The  follow- 
ing pages  contain  a  report  of  the  roads  completed  between  the  end 
of  the  previous  fiscal  year,  September  30,  1908,  and  the  time  when 
the  transfer  of  authoritv  was  made : 

COXTRACTS  COMPLETED  BETWEEN  SEPTEMBER  30, 

1908,  AND  FEBRUARY  17,  1909. 

Utioa-Onkida  Castlk  (Section  2)  Road,  No.  271, 

Oneida  County. 

Length,  8.53  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  en- 
gineering, $86,500. 

Contract  dated,  Septoml)er  15,  1906. 

Work  cominenc(d,  Mav  1,  1907. 

Work  completed,  November  10,  1908. 

Final  account,  $93,224.18. 

Contractors,  Casev  and  Murrav. 

Engineers  in  charge,  W.  W.  Ewell  and  Louis  Garbi,  Jr. 

This  contract  provides  for  the  improvement  of  that  section  of 
the  Seneca  turnpike  running  from  the  hamlet  of  Lairdsville  to  the 
corporation  line  of  Oneida  Castle,  with  the  exception  of  that  por- 
tion lying  in  the  incorporated  village  of  Vernon,  being  a  continua- 
tion of  road  No.  250.     The  macadam  surface  is  6  inches  in  depth. 

On  that  portion  of  the  road  east  of  Vernon  the  macadam  is 
formed  all  of  local  limestone  and  on  that  portion  west  of  Vernon 
the  bottom  course  is  3  inches  in  depth  of  local  limestone  and  the 
top  course  3  inches  in  depth  of  Little  Falls  syenite. 

Senega  Rivee  Road,  North  Side,  No.  273,  Seneca  County. 

Length,  1.30  miles. 
Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  en- 
gineering, $17,860. 

Contract  dated,  December  4,  1907. 
Work  commenced,  May  25,  1908. 
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Work  completed,  Octclx-r  21,  11U)8. 

Final  account,  $15,180.43. 

Contractors,  Chambers  and  Grady. 

Engineer  in  charge,  A.  L.  Northruj). 

This  road  extends  from  the  C(»rp()ration  line  of  the  village  of 
Seneca  Falls  to  the  corporation  line  of  the  village  of  Waterloo, 
along  the  north  side  of  the  Seneca  river.  The  macadam  surface 
i{«  ()  inches  in  thickness,  all  of  local  limestone. 

Union-Maine  Koad,  Xo.  275,  IJroome  County. 

Length,  3.04:  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminarj-  e^^timatc  of  total  cost,  including  en- 
gineering, t$31,500. 

Contract  dated,  July  12,  l^Of). 

Work  commenced,  July  10,  1007. 

Work  completed.  November  10,  1908. 

Final  account,  $30,160.32. 

Contractor.  County  of  Broome. 

Engineers  in  charge,  E.  TI.  Stewart  and  B.  J.  Finch. 

This  road  extends  from  the  coi'imration  line  of  the  village  of 
Unioii  northerly  on  the  road  to  Afaine  to  the  foot  of  the  hill  at 
Union  C^enter.     The  macadam  surface  is  8  inches  in  depth,  all  of 

local  fieldstone. 

* 

Svracttsk-Watkrtown   Koad,  No.   278,  Oswkoo  County. 

Length,  2.41  miles. 

Width  of  macadam,  10  feet. 

Engineer's  preliminary  estimate  of  total  co^^t,  including  en- 
gineering, $20,950. 

Contract  dated,  Sei)t(mber  20,  1007. 

Work  commenced,  Julv  0,  1908. 

Work  completed,  Xoveniber  7,  1908. 

Final  accmmt,  $23,217.76. 

(\int rector,  St(  wart-Tvcrhanirh-Shanley  Company. 

Engineer  in  charge,  F.  A.  Gordon. 

This  road  extends  from  the  northerlv  end  of  the  Oneida  river 
bridge,  at  Brewerton,  northerly  to  the  corporation  line  of  the  village 
of  Central  Square.     The  macadam  surface  is  6  inches  in  depth. 
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laid  in  two  cuiirst's,  the  bottom  course  being  4  inches  in  depth  of 
crushed  local  fieldstone  and  the  top  course  2  inches  in  depth 
of  limestone  from  the  Split  Eock  quarries  at  Syracuse. 

West  Oswego  Rivee  Koad,  No.  279,  Oswego  County. 

Length,  2.48  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engineer- 
ing, $27,800. 

Contract  dated,  September  20,  1907. 

Work  commenced,  ^lav  11,  1908. 

Work  completed,  November  11,  1908. 

Final  account,  $24,075.95. 

Contractor,  Stewart-Kerbaugh-Shanley  Company. 

Engineer  in  charge,  S.  A.  Patterson. 

This  road  extends  from  the  city  line  of  Oswego  southerly  on  the 
west  side  of  the  Oswego  river  to  the  road  extending  to  the  station 
in  the  unincorporated  village  of  Minetto.  The  macadam  surface  is 
7  inches  in  thickness,  laid  in  two  courses,  the  bottom  course  being 
4  inches  in  thickness  of  crushed  local  fieldstone  and  the  top  course 
2  inches  in  thickness  of  Morristown,  New  »Tersey,  trap-rock. 

Skaneateles-IIamilton  Turnpike  (Section  1)  Road, 

No.  330,  0^'ONDAGA  County. 

Length,  2.44  miles. 

Width  of  macadam,  14  feet. 

Engineer's  preliminary  estimate  of  total  cost,  iiiduding  engi- 
neering, $28,500. 

Contract  dated,  September  20,  1007. 

Work  commenced,  April  20,  1008. 

Work  (»ompleted,  December  5,  1008. 

Final  account,  $23,995.34. 

Contractor,  Stewart-Kerbaugh-Shanley  C^omj)any. 

Engineer  in  charge,  N.  E.  Young. 

This  contract  provides  for  the  improvement  of  the  old  Skane- 
ateles-Hamilton  turnpike  extending  from  the  four  corners,  about 
one  mile  west  of  Tully,  through  the  hamlet  of  Vesp(»r  to  the  Otisco 
town  line.  The  macadam  surface  is  (>  inches  in  depth,  all  of  local 
limestone. 
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Cayuga  IIkiuuts  Koad,  No.  XU\,  Tompkins  Countv. 

Length,  3.17  miles. 

Width  of  macadam,  12  fvv\. 

Engineer's  preliminary  (estimate  of  ti»tal  o<^<t,  including  engi- 
neering, $37,400. 

Contract  dated,  August  30,  1900. 

Work  commenced,  October  15,  1900. 

Work  completed,  Novemln^r  12,  1908. 

Final  account,  $32,147.45. 

<'ontractor,  County  of  Tompkins. 

Engineers  in  charge,  S.  J.  Stewart  and  W.  II.  Snyder. 

This  road  extends  from  the  city  line  of  Ithaca  northerly  through 
the  so-called  Cayuga  Heights,  principally  on  a  new  location  de- 
signed to  obtain  a  more  direct  route  into  the  city  for  that  section 
of  the  town  on  the  hill  north  of  Ithaca  and  east  of  Cayuga  lake. 
The  macadam  surface  is  6  inche?^  in  depth,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  depth  of  the  harder  grad(*s  of 
Ithaca  shale,  and  the  top  course  2  inches  in  depth  of  imported 
limestcme  from  the  Blakeslee  quarries. 

SYRA0U^5E  TmNPIKK  KoAD,  No.  337,  MadISON  (/OUNTY. 

Length,  1.58  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engineer- 
ing, $13,800. 

Contract  dated,  September  20,  1907. 

Work  commenced,  September  1,  1908. 

Work  completed,  De(*ember  16,  1908. 

Final  account,  $12,104.92. 

Contractor,  Stewart-Kerbaugh-Shanl(\v  (^>mpany. 

Engineer  in  charge,  R.  V.  Collins. 

This  road  extends  from  the  road  crossing  at  Cazenovia  station 
northwesterly  along  the  west  shore  of  Cazenovia  lake  on  the  main 
road  to  Manlius  and  Syracuse  to  the  to])  of  the  hill  at  the  tunnel. 
The  macadam  surface  is  6  inches  in  thickness,  all  of  limestone  from 
the  Manlius  quarries. 
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Catskill  Turnpike   (Sfction  2)   Road,  No.   338,  Tompkins 

CouifTY. 

Length,  1.38  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  oost,  including  engi- 
neering, $14,900. 

Contract  dated,  August  30,  1906. 

Work  commenced,  October  2,  1906. 

Work  completed,  October  10,  1906. 

Final  account,  $18,279.75. 

Contractor,  County  of  Broome. 

Engineers  in  charge,  S.  J.  Stewart  and  W.  II.  Snyder. 

This  contract  provides  for  the  improvement  of  a  portion  of  the 
main  road  extending  from  Ithaca  to  Slaterville,  connecting  roads 
Nos.  72  and  483.  The  macadam  surface  is  6  inches  in  thickness, 
laid  in  two  courses,  the  bottom  course  being  4  inches  in  depth  of 
crushed  local  fieldstone  and  the  top  course  2  inches  in  depth  of  im- 
ported limestone  from  the  Blake.slee  quarries. 

Georgetown  Koad,  No.  339,  Madison  County. 

Length,  3.29  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, 31,400. 

Contract  dated,  September  18,  1906. 

Work  commenced,  June  3,  1907. 

Work  completed,  November  12,  1908. 

Final  account,  $27,395.74. 

Contractor,  Wm.  T.  Tyler. 

Engineers  in  charge,  T.  F.  Nichols  and  C.  F.  de  Clercq. 

This  road  extends  from  the  railroad  crossing  at  CT(H)rgetown  sta- 
tion to  and  through  the  unincor])()rat(Ml  village  of  (icH)rgetown  on 
the  main  road  to  the  Otselic  vallev.  The  macadam  surface  is  6 
inches  in  depth,  all  of  imported  limestone  from  the  Manlius 
quarries. 

Augusta  Eoad,  Augusta  Skotion,  No.  368,  Onkida  County. 

Length,  3.38  miles. 
Width  of  macadam,  14  feet. 
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Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $36,000. 

Contract  dated,  November  23,  1906. 

Work  commenced,  September  9,  1907. 

Work  completed,  November  9,  1908. 

Final  account,  $34,248.22. 

Contractor,  John  H.  Gordon. 

Enngineers  in  charge,  (leo.  R.  Win^low  and  W.  W.  Ewell. 

This  contract  providers  for  the  improvement  of  that  portion  of 
the  main  road  from  Vernon  to  Oriskany  Falls,  extending  northerly 
from  the  four  corners  in  the  hamlet  of  Augusta  to  the  Vernon  tOAvn 
liiK*.  The  macadam  is  6  inches  in  depth,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  depth  of  crushed  local  fieldstone 
and  the  top  course  2  inches  in  depth  of  local  limestone. 

Maink  Road,  No.  374,  IIroomk  County. 

Length,  3.37  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $33,550. 

Contract  dated,  July  12,  1900. 

Work  coumienced,   January,   1907. 

Work  completed,  November  10,  lOOS. 

Final  account,  $32,872.21. 

Contractors,  Ilinman  and  Sproul. 

Engineers  in  charge,  K.  J.  ^larcher  and  H.  J.  Finch. 

This  road  is  a  contiimation  of  road  No.  275,  exten<ling  front 
Union  Center  to  the  hamlet  of  Maine.  The  macadam  surface  is  8 
inches  in  depth,  all  of  crushed  local  fieldstone. 

IIarkorh  ItoADy  No.  379,  Cokit.ani)  CN)rNTV. 

Length,  0.91  mile. 
Width  of  macadam,  12  feet. 

p]nginecr's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $7,600. 

Contract  dated,  September  19,  1906. 
Work  CHDumieiiced,  OcIoIxm*  10,  1907. 
Work  completed,  November  23,   1908. 
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Final  account,  $6,758.70. 

Contractor,  John  Weber  and  Sons,  Inc. 

Engineer  in  charge,  George  Yavroumis. 

This  contract  proA^ides  for  the  improvement  of  a  short  section 
of  road  through  the  unincorporated  village  of  Harford.  The 
macadam  surface  is  6  inches  in  thickness,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  thickness  of  crushed  local  fieldstone 
and  the  top  course  2  inches  in  thickness  of  imported  limeetone  from 
the  Blakeslee  qnarries. 

State  Road,  Homkb,  No.  380,  Cortland  County. 

Length,  4.39  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $42,400. 

Contract  dated,  November  14,  1900. 

Work  commenced,  July  17,  1907. 

Work  completed,  November  11,  1908. 

Final  account,  $37,740.79. 

Contractors,  Mott  and  Kemper. 

Engineers  in  charge,  N.  E.  Young  and  C.  J.  Myers. 

This  road  extends  from  the  corporation  line  of  the.  village  of 
Homer  northwesterly  on  the  so-called  Scott  road  to  the  Scott  town 
line.  The  macadam  surface  is  6  inches  in  depth,  laid  in  two 
courses,  the  bottom  course  being  4  inches  in  depth  of  crushed  local 
fieldstone  and  the  top  course  2  inches  in  depth  of  imported  lime- 
stone from  the  Syracuse  quarries. 

Fleming  Road,  No.  384,  Cayuga  County. 

Length,  3.17  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
ncwing,  $31,960. 

Contract  dated,  November  10,  1900. 

Work  commenced,  June  17,  1907. 

Work  completed,  October  28,  1908. 

Final  account,  $28,135.07. 

Contractors,  The  Scofield  Company  and  AI.  F.  Dollard. 
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Engineers  in  charge,  O.  M.  Se^'l•^8on  and  F.  W.  Bristow. 

This  road  extends  from  the  Owasco  creek  bridge  at  the  foot  of 
Owasco  lake  westerly  and  southerly  along  the  west  shore  of  Owasco 
lake.  The  contractors  on  this  road  went  into  the  hands  of  a 
leceiver  when  the  road  was  51  per  cent  completed.  After  some 
delay  the  State  Engineer  readvertistd  the  work  of  completing  the 
contract  and  it  was  awarded  to  Michael  F.  Dollard,  May  21,  1908, 
the  amount  of  the  contract  being  »$13, 579.80,  which  is  within  the 
amount  available  for  the  work  remaining  to  be  done.  The 
macadam  surface  is  0  inchc"*  in  thickne:**?,  all  of  local  limestone. 

Vkstai.  Road,  No.  420,  Bijoomk  County. 

Length,  3.69  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,600, 

Contract  dat^d.  Julv  12,  1906. 

Work  commenced,  July  20,  1908. 

Work  completed,  November  10,  1908. 

Final  account,  $35,338.23. 

Contractor,  Coimtv  of  Broome. 

Engineer  in  charge,  B.  J.  Finch. 

This  road  extends  from  the  southerly  end  of  the  Susquehanna 
river  bridge  at  Vestal  southerly  and  westerly  thro\igh  the  unincor- 
porated village  of  Vestal  to  the  Tioga  county  line.  The  macadam 
is  6  inches  in  thickness,  laid  in  two  coursf^,  the  bottom  course  being 
3  inches  in  thickness  of  crushed  loc*al  fieldstoiie  and  the  top  course 
3  inches  in  thickne??s  of  Morristown,  New  Jersey,  trap-rock. 

CoxKLiN  Road,  No.  421,  I>uoome  (\)itntv. 

Length,  7.83  miles. 
Width  of  macadam,  14  feet. 

Engin(>er's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $84,100. 

Contract  dated,  December  2,  1007. 
Work  commenced,  April  22,  1908. 
Work  completed,  November  11,  1908. 
Final  account,  $79,930.09. 
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Contractors,  Casey  and  Murray. 

/I/  V 

Engineer  in  charge,  T.  D.  Ringwood. 

This  road  extends  easterly  from  the  city  line  of  Binghamton, 
on  the  southerly  side  of  the  Susquehanna  river,  to  and  through  the 
hamlet  of  CJonkling.  The  macadam  surface  is  6  inches  in  thickness, 
laid  in  two  courses,  the  bottom  course  being  4  inches  in  thickness 
of  crushed  local  fieldst^)ne  and  the  top  course  2  inches  in  thickness 
of  Morristown,  New  Jersey,  tra]>rock. 

State  (Skotion  2)  Koat),  No.  420,  Jkfferson  County. 

Length,  4.05  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  ostima'te  of  total  cost,  including  engi- 
Lecring.  $46,950. 

Contract  datod,  March  23,  1908. 

Work  commenced,  June  1,  1908. 

Work  completed,  November  9,  1908. 

Final  account,  $43,406.36. 

Contractor,  Wm.  J.  Semper. 

Engineers  in  charge,  J.  N.  Slater  and  C.  W.  Johnson. 

This  contract  provides  for  the  improvement  of  the  road  extending 
from  the  corporation  line  of  the  village  of  Adams  to  the  creek 
bridge  in  the  hamlet  of  Lorraine,  with  the  exception  of  the  one- 
mile  section  improved  under  road  No.  186.  The  macadam  surface 
iji  6  inches  in  thickness,  all  of  crushed  l(K»al  hardheads,  consisting 
principally  of  granite  and  Adirondack  gneiss. 

Watertown-Carthage  (Section  3)  Road,  No.  428,  Jeffebson 

County. 

Length,  4.88  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $34,400. 

Contract  dated,  December  18,  1907. 

Work  commenced,  May  15,  1908. 

Work  completed,  November  14,  1908. 

Final  account,  $30,431.84. 

Contractor,  Stewart-Xerbaugh-Shanlcy  Company. 
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Engineer  in  charpe,  Frederick  S.  Strong. 

This  road  extends  fnnn  the  corporation  line  of  the  village  of 
(^arthage  westerly  on  the  iiortherly  side  of  Black  river  to  the  river 
hridge  at  DeFerietV,  being  a  continuation  of  road  No.  487.  The 
macadam  surface  is  0  inches  in  thickness,  all  of  local  limestone. 

SKANKATKLK.s-SrAKK<»KI)    RoAI),      No.     431,     OnONDAOA     (^OINTV. 

Length,  2.50  miles. 

Width  of  macadam,  1 2  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
ne<Ting,  $27,700. 

Contract  dated,  July  20,  1906. 

Work  commenced,  Noveml>er  8,  190H. 

Work  completed,  November  12,  1008. 

Final  account,  $26,773.37, 

Contractor,  J.  Charles  Da v  ton. 

Engineers  in  charge,  J.  O.  13urt  and  F.  F.  Miller. 

This  contract  provides  for  the  improvement  of  that  portion  of 
the  Skaneateles  East  Lake  road  from  the  southerly  end  of  road 
No.  202  to  the  top  of  the  (Julf  hill  on  the  road  to  SpaflFord.  The 
macadam  surface  is  6  inches  in  thickness,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  thickness  of  crushed  local  fieldstone 
and  the  top  course  2  inches  in  thickness  of  imported  lime&tone  from 
the  Borodino  quarries. 

Au(3usTA    Road,    Lowkll    and    Spencer    Sections,    No.    438, 

Oneida  County. 

Length,  7.10  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $70,500. 

Contract  dated,  August  29,  lOOG. 

Work  commenced,  Septemlx^r  12,  1006. 

Work  completed,  Noveinbc^r  14,  1908. 

Final  account,  $78,201.05. 

Contractor,  M.  F.  Dullard. 

Engineers  in  charge,  C.  J.  ]\ryers  and  Louis  Garbi,  Jr. 

This  road  extt^nds  from  the  outer  city  line  of  Rcmie  southerly 
through  the  hamlet  of  Lowell  to  the  S<'neca  turnpike  north  of  Ver 
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lion  Center.  The  macadam  surface  is  (>  inches  in  thickness,  all  of 
imported  limestone  from  the  Afunnsville  and  Oriskany  Falls  quar- 
ries. The  macadam  is  reinforced  with  a  gi-avel  sub-base  course 
ranging  from  4  inches  to  8  inches  in  depth, 

List.e-Centkr  Lisle  Road,  No.  445,  Broome  County. 

Length,  2.70  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,250. 

Contract  dated,  Dec»ember  20,  1907. 

Work  commenced,  April  27,  1908. 

Work  completed,  November  30,  1908. 

Final  accoimt,  $30,898.27. 

Contractor,  Joseph  McCormick. 

Engineer  in  charge,  R.  B.  Iloadley,  Jr. 

This  road  extends  from  the  cx?rporation  line  of  the  village  of 
Lisle  to  the  hamlet  of  Center  Lisle.  The  macadam  surface  is  6 
inches  in  thickness,  constructed  in  two  courses,  the  bottom  course 
being  4  inches  in  thickness  of  crushed  local  fieldstone  and  the  top. 
course  2  inches  in  thickness  of  Morristown,  New  Jersey,  trap- 
rock. 

Wyckoff  Road,  No.  455,  Tompkins  County. 

Length,  0.34  mile. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $4,500. 

Contract  dated,  August  30,  1906. 

Work  commenced,  November  27,  1907. 

Work  completed,  November  12,  1908. 

Final  account,  $3,543.15. 

Contractor,  County  of  Tompkins. 

Engineer  in  charge,  R.  E.  Swinney. 

This  road  is  a  short  spur  extending  from  the  CSayuga  Heights 
road.  No.  33G,  leading  toward  the  Cornell  University  campus. 
The  macadam  surface  is  6  inches  in  thickness,  constructed  in  two 
courses,  the  bottom  course  being  4  inches  in  thickness  of  crushed 
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local  fieldfttone  and  the  top  course  2  inches  in  thickness  of  imported 
limestone  from  the  Blak<slco  quarries. 

Skaneatki.es  Wkst  Lakk  (Sections  o,  4  and  5)   Road,  No. 

486,  Onondaga  County. 

Length,  3.37  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $37,000. 

Contract  dated,  November  10,  1006. 

Work  commenced,  April  9,  1007. 

Work  completed,  November  12,  1908. 

Final  account,  $31,237.43. 

Contractor,  John  Young. 

Engineers  in  charge,  J.  O.  Burt  and  F,  F.  Miller. 

This  contract  provides  for  the  improvement  of  the  balance  of 
the  road  extending  from  the  corporation  line  of  the  village  of 
Skaneateles,  on  the  west  side  of  Skaneateles  lake,  to  the  hamlet  of 
Mandana,  except  that  portion  covered  by  roads  Nos.  48  and  293. 

The  macadam  surface  is  6  inches  in  thickne^^s,  constructed  in 
two  courses,  the  bottom  course  being  4  inches  in  thickness  of 
crushed  local  fieldstone  and  the  top  conr>'e  2  inches  in  thickness 
of  limestone  from  quarries  three  miles  south  of  Mandana. 

Elbridge  Road,  Ko.  487,  Onondaga  County. 

Ix^ngth,  3.66  miles. 

Width  of  macadam,  12  and  16  foet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $44,300. 

Contract  dated,  November  10,  1906. 

Work  commenced,  June  26.  1907. 

Work  completed,  November  14,  1908. 

Final  account,  $36,445.92. 

Contractor,  Daniel  V.  Brown. 

Engineers  in  charge,  Geo.  H.  Thomson  and  L.  D.  Brownell. 

This  road  is  in  two  sections,  known  as  the  Jordan  Valley  section 
and  the  Elbridge  section.  The  Jordan  Valley  section  extends  from 
the  corporation  line  of  the  village  of  Elbridge  to  the  corporation 
line  of  the  village  of  Jordan  along  the  so-called  creek  road;  the 
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Elbridge  section  extends  westerly  from  the  corporation  line  of  the 
village  of  Elbridge,  on  the  Genesee  turnpike,  to  the  Cayuga  county 
line.  The  macadam  surface  is  6  inches  in  thickness,  all  of  im- 
ported limestone  from  Syracuse  quarries. 

HoMER-TiTTXY  (Section  1)  Road,  No.  510,  Cortland  County. 

Length,  4.17  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $29,366. 

Contract  dated,  July  10,  1906. 

Work  commenced,  August  5,  1907. 

Work  completed,  November  24,  1908. 

Final  account,  $24,275.70. 

Contractor,  John  Weber  and  Sons,  Inc. 

Engineers  in  charge,  C.  J.  ^lycr?  and  E.  A.  Dahmen. 

This  road  extends  northerly  from  the  corporation  line  of  the 
village  of  Homer,  on  the  cast  side  of  the  valley,  to  the  Preble  town 
line.  The  macadam  surface  is  6  inches  in  thickness,  constructed 
in  two  courses,  the  b<.)ttom  course  being  4  inches  in  thickness  of 
imported  limestone  from  Syracuse  quarries. 

Utica-Bridgewater  Road,  No.  559,  Onkida  C-ounty. 

Length,  9.09  miles. 

Width  of  macadam,  16  feet. 

Engineer's  pn^liminary  estimate  of  total  cost,  including  engi- 
neering,  $103,000. 

Contract  dated,  September  19,  1907. 

Work  commenced,  April  15,  1908. 

Work  completed,  November  20,  1908. 

Final  account,  $93,839.51. 

Contractors,  Casey  and  Murray. 

Engineer  in  charge,  Frank  C.  Tolles. 

This  road  extends  from  the  southerly  end  of  road  No.  71,  at 
the  Paris-New  Hartford  town  line,  southerly  through  the  villages  of 
Clayville  and  Cassville  to  the  corporation  line  of  the  village  of 
Bridgewater,  with  the  exception  of  that  portion  lying  in  the  un- 
incorporated village  of  Clayville.  The  macadam  surface  is  6  inches 
in  thickness,  laid  in  two  courses,  the  bottom  course  beting  4  inches 
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in  thickness  of  local  limestone  and  the  top  course  2  inches  in  thick- 
ness of  Little  Falls  syenite. 

Mohawk  Riveb  IIoad,  Rome,  No.  560,  Oneida  County. 

Length,  2.42  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  ooet,  including  engi- 
neering, $24,600. 

Contract  dated,  September  19,  1907. 

Work  commenced,  October  25,  1907. 

Work  completed,  October  22,  1908. 

Final  account,  $22,256.99. 

(Contractors,  (^asey  and  Murray. 

Engineer  in  charge,  0.  M.  Severson, 

This  road  extends  from  the  westerly  end  of  road  No.  295  through 
that  portion  of  the  city  of  Rome  outside^  of  the  corporation  tax  dis- 
trict to  the  inner  corporation  line.  The  macadam  surface  is  6 
inches  in  thickness,  laid  in  two  courses,  the  bottom  course  being 
4  inches  in  thickness  of  crush(»d  local  fieldstone  and  the  top  course 
2  inches  in  thicknc^ss  <»f  Little  Falls  svenite. 

ROME-NOKTHWKSTKKN      (SkCTION      1)     RoAI),     Xo.     561,     OXEIDA 

County. 

Length,  4.48  miles. 

Width  of  macadam,  16  feet. 

Engineer's  pre^liminary  estimate  of  total  ci^st,  including  engi- 
neering, $57,400. 

Contract  dated,  January  29,  1908. 

Work  commenced,  April  10,  1908. 

Work  com{)leted,  Novenil)er  10,  1908. 

Final  account,  $58,800.25. 

Contractors  Brown  and  Lowe. 

Engineers  in  charge,  T.  F.  Nichols  and  Louis  Garbi,  Jr. 

The  original  plans  for  this  road  provided  for  the  improvement  of 
that  portion  of  the  Rome-Northwestern  road  extending  from  the 
outer  line  of  the  city  of  llonu*  northerly  through  the  villages  of 
Westernville  and  Northwestern  to  the  ^fohawk  river  bridge  north 
of  Northwestern.  The  southerly  ]>ortion  of  this  highway,  however, 
traverses  the  vallev  which  will  be  flooded  bv  the  Delta  reservoir 


MiDDLB  Division  :  Highways.  169 

for  the  Barge  canal.  The  plans  were,  therefore,  revised,  cutting  out 
the  improvement  of  this  ix)rtion  of  the  road.  This  contract, 
therefore,  provides  for  the  improvement  of  that  portion  of 
the  highway  north  of  the  flow  line  of  the  proposed  reservoir.  The 
macadam  surface  is  6  inches  in  thickness,  the  bottom  course  being 
3  inches  in  thickness  of  local  limestone  and  the  top  course  3  inches 
in  thickness  of  Little  Falls  syenite. 

Auburn-Skneca  Falls  (Section  1)   Road,  No.  590,  Cayuga 

County. 

Length,  7.06  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,   including  engi-^ 
neering,  $76,900. 

Contract  dated,  November  10,  1906. 

Work  commenced,  April  29,  1907. 

Work  completed,  November  2,  1908. 

Contractors,  The  Scofield  (^'ompany  and  Fred  T.  Ley  &  Co. 

Engineers  in  charge,  E.  C.  Clark  and  L.  M.  Oowen. 

The  contract  for  the  improvement  of  this  road  was  awarded  to  the 
Scofield  Company  of  Philadelphia,  Pa.,  who  started  the  work  early 
in  the  season  of  1907.  On  or  about  the  first  of  October,  1907,  the 
Scofield  Company  went  into  the  hands  of  a  receiver  and  the  work 
closed  down  suddenly  without  any  warning,  leaving  a  large  amount 
of  macadam  in  an  unfinished  condition.  After  considerable  delav 
this  Department  took  charge  of  the  work  and  expended  $1,385.75 
for  the  purchase  of  material  and  labor  to  complete  into  macadam 
the  loose  sftone  spread  on  the  road  and  otherwise  protect  the  same 
for  the  winter  season.  The  receivers  did  not  make  any  effort  to  take 
up  and  complete  the  work,  the  State  Engineer,  after  due  notice 
thereof,  advertised  and  awarded  to  Fred  T.  Ley  &  Co.,  Inc.,  a 
ccmtract  for  the  completion  of  the  work  contemplated  in  the  Scofield 
Company's  contract.  The  macadam  surface  is  6  inches  in  thick- 
ness, all  of  local  limestone. 

Moravia-Nii^es  Roat>,  ^o,  591,  (-aythja  (\)unty. 
Tx^ngth,  10.85  miles. 
Width  of  macadam,  1 2  feet. 

Engineer's  preliminary  e^^timate  of  total  cost,  including  engineer- 
ing, $89,800. 
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Contract  dated,  November  15,  1900. 

Work  commenced,  April  8,  1907. 

Work  completed,  November  17,  1908. 

Final  account,  $82,156.99. 

Contractor,  Jeremiah  T.  Finch. 

Engineers  in  charge,  A.  L.  Northrup  and  P.  J.  Fitzgerald. 

This  road  extendg  northerly  from  the  corporation  line  of  the 
village  of  Moravia  on  the  so-called  Niles  road  to  the  Onoudagu 
county  line.  The  macadam  surface  is  G  inches  in  thickness,  all  ot 
local  limestone. 

Aubuen-Elbridge  Road,  No.  592,  Cayuga  County. 

Length,  5.61  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engineer- 
ing, $55,400. 

Contract  dated,  September  18,  190r>. 

Work  commenced,  April  15,  1907. 

Work  completed,  October  28,  1908. 

Final  account,  $48,006.48. 

Contractors,  Chambers  and  Grady. 

Engineers  in  charge,  E.  C.  Clark  and  A.  L.  Saver. 

This  road  extends  from  the  city  line  of  Auburn  easterly  through 
the  hamlet  of  Sennett  to  the  Onondaga  county  line  on  the  Genesee 
turnpike.  The  macadam  surface  is  6  inches  in  thickness,  all  of  local 
limestone. 

After  the  contract  for  the  improvement  of  this  road  had  been 
awarded,  the  town  authorities  and  the  New  York  Central  Railroad 
Company  arranged  to  eliminate  a  grade  crossing  on  this  road  about 
one  mile  west  of  Sennett.  The  contract  for  the  grade  crossing 
elimination  was  awarded  to  another  contractor. 

NoRWTcii-SoTTTH   New  Bekt.tn    (Section   1)    RoAD,  No.   596, 

CHENAXriO  (\)U\TY. 

Length,  3.42  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,900. 

Contract  dated,  September  20,  1907. 


Middle  Division:  Highways.  IGl 

Work  commenced,  April  14,  1908. 

Work  completed,  Xoveml)er  11,  1908. 

Final  account,  $32,279.90. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  E.  II.  Stewart. 

This  road  extends  easterly  from  the  corporation  line  of  the  village 
of  Xorwich  on  the  South  Xew  Berlin  road  to  the  Xew  Berlin  to^vn 
line.  The  macadam  surface  is  6  inches  in  thickness,  laid  in  two 
course?,  the  bottom  course  being  4  inches  in  thickness  of  crushed 
local  fieldstone  and  the  top  course  2  inches  in  thickness  of  imported 
limestone  from  Oriskanv  Falls. 

XoKWicii-KrxGs  Skttmjmext  Road^  Xo.  597,  Ciiexaxgo 

COUXTY. 

Length,  3.55  miles. 

AVidth  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $36,550. 

Contract  dated,  October  22,  1907. 

Work  comnu?iiced,  A})ril  2,  1908. 

Work  comj)leted,  Xov(>mber  7,  1908. 

Final  account,  $32,462.05. 

Contractor,  Xewport  Construction  Company. 

Engineer  in  charge,  II.  W.  Benkart. 

This  road  extends  from  a  junction  of  the  Xorwich-Xorth  Xor- 
wich road,  Xo.  505,  about  three-quarters  of  a  mile  north  of  the 
corporation  line  of  the  village  of  Xorwich,  northeasterly  on  the 
road  to  King's  Settlement.  The  macadam  surface  is  G  inches  in 
thickness,  laid  in  two  courses,  the  bottom  course  being  4  inches  in 
thickness  of  crushed  local  fieldstone  and  the  top  course  2  inches  in 
thickness  of  import<'d  limestone  from  Oriskany  Falls. 

XoRWK  ii-Prfstox  Eoad,  Xo.  598,  Ciikxaxgo  Couxty. 

Length,  5.09  miles. 
Width  of  macadam,  10  and  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $59,700. 

Contract  dated,  December  14,  1907. 
Work  commenc(d,  May  11,  1908. 
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Work  completed,  Xovenil)er  11,  1908. 

Final  account,  $52,598.05. 

{'ontractor,  Stewart-Korbangh-Shanlcy  Co. 

Engineers  in  charge,  E.  H.  Stewart  and  T.  F.  Nichols. 

This  road  extends  from  the  corporation  line  of  the  village  of 
Norwich  westcTlv  to  the  hamlet  of  Preston.  The  macadam  surface 
is  8  inches  in  thicknes^s  of  local  field  and  quarried  stone,  which  ccm- 
sists  of  the  harder  grades  of  Oneonta  sandstone. 

Cayuoa  Hi:niHTs-IlAXsiiAW  Cornehs  Koad,  No.  606,  Tompkins 

County. 

Length,  2.12  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $25,000. 

Contract  dated,  September  20,  1907. 

Work  commenced,  April  13,  1008. 

Work  comi)leted,  Novenil)er  7,  1908. 

Final  account,  $20,819.03. 

Contractor,   Stewart-lverhaugh-Shanley  Co. 

Engine(  r  in  charge,  K.  E.  Swinney. 

This  road  extends  northeasterly  on  a  new  loc*ation  from  a  junc- 
tion with  road  No.  330  to  a  junction  with  the  road  leading  to  the 
village  of  Aetna;  thence  easterly  on  said  road  to  the  four  corner* 
north  of  Forest  Jlorne.  The  bottom  course  is  4  inches  in  thick- 
ness of  the  better  quality  of  the  Ithaca  shale  and  the  top  course  2 
inches  in  thickness  of  importc^l  liuM  stone  fr^m  the  Blakeslee 
quarries. 

Tia\MANSBri{(j-jTiiAc\v  K()AT>,  No.  t>l<>,  Tompkins  County. 

Leiiii'tli,  8,<H)  mile's. 
Width  of  macadam,  14  feet. 

Enaineer's  ])relimiiiarv   e-tinuite  of   total    cost,   including  engi- 
neering, $i>4,r)()0. 

Contract  dated,  September  '10,  1907. 
Work  coumieneed,  ilav  11,  1908. 
W«»rk  complded.  Xovcniber  11,  1908. 
Final  account,  J^97,G43.2f). 
Coiitractt^r,  Stewart -Kerl)au£rh-Shanlev  Co. 
Engineer  in  charge,  J.  1-5.  AVhipple. 
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This  road  extends  northwesterly  from  the  citv  line  of  Ithaca  to 
the  corporation  lino  of  the  ^d]lage  of  Trumansburg.  The  macadam 
surface  is  0  inches  in  thickness,  laid  in  two  courses,  the  bottom 
course  being  4  inches  in  thickness  of  crushed  local  fieldstone  and 
the  top  course  2  inches  in  thickness  of  imported  limestone  from 
the  LeRoy  quarries. 

Granby  Road,  No.  053,  Oswego  County. 

Length,  5.06  miles. 

Width  of  macadam,  16  fec^t. 

Engineers   preliminary  estimate  of  total  cost,   including  engi- 
neering, $63,200. 

Contract  dated,  December  18,  1007. 

Work  commenced,  Alay  11,  1908. 

Work  completed,.  Xovember  16,  1908. 

Final  account,  $56,046.64. 

Contractor,  Stewart-Kerbaugh-Shanlev  Co. 

Engineers  in  charge,  E.  ]M.  Babcock  and  E.  IT.  Scheutzow. 

This  contract  ])rovides  for  the  improvement  of  two  se  'tions  of  road 
in  the  town  of  Granby,  one  section  extending  westerly  from  the  Ful- 
ton city  line  to  Bowens  Corners,  the  other  section  extending  srmtlierl  v 
from  the  Fulton  citv  line  on  the  river  road  to  Wilcox's  Corners. 
The  macadam  surface  is  6  inches  in  thickness,  laid  in  two  cours<'s, 
the  bottom  course  on  the  Bowens  Corners  section  being  4  inches  in 
thicknes.s  of  crushed  local  fieldstone  and  on  the  Wilcox's  Corners 
section  4  inches  in  thickness  of  imjxa'ted  limestone.  The  top  cour-^c 
on  both  sections  is  2  inches  in  thickness  of  Little  Falls  svenite. 

CniTTKXANoe>-O.NEii)A    (Sfctiox   2)    Road,  Xo.   726,    Madtsox 

Coi'XTY. 

Length,  7.53  mile^. 
Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  (?f  r«;tal   cost,   including  engi- 
neering, $89,250. 

Contract  dated,  February  11,  19(i8. 

Work  commenced,  \\)v\\  11,  190S. 

Work  completed.  l)<'cenilxr  16,   1908. 

Final  account,  $77,728.81. 

Contractor,  Stewart- Kerbangh-Shanley  Co. 

Engineers  in  charge,  T.  F.  Xicbol-J  and  J.  F.  Maher. 
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This  road  extends  \vest(^r]y  from  the  coriM^ration  tax  district  of 
the  city  (if  Oneida,  on  T.enox  avnniu%  to  the  Senei*a  tnrnpike;  thence 
aloiiir  the  Seneca  turnpike  to  th(>  Sidlivan  town  line;  also  including: 
the  cnntinnation  of  Peterlxn-o  >treet  in  the  villasfc  of  Canastota  from 
the  corporation  line  of  Caitastota  at  the  Sen<ca  tnrnpike  southerly 
to  the  Lincoln  town  line.  The  macadam  surface  is  (>  inches  in 
thickness,  laid  in  two  courses,  the  bottom  course  beinir  4  inches  in 
thickness  of  imjmrted  limestone  from  several  commercial  quarries 
and  the  top  course  2  inches  in  thickne-^-^  of  Little  Falls  syenite. 


Improvkmknt  of  PrBLic:  Highways. 
Uecapituhiiion  of  ll'orfr  Done  to  Fchruarij  17,  1000. 


COINTY. 


Milw  under  I    Milo^  of 
cnntrrirt    ■  pl.ms  and 


d'Tinji 

p«Tma 

ended 

Febrimrv 

17.  1909. 


Bnxune. .    . . 

(':iy-K-i 
CIht..  ngo.  .  . 
Cortl-iiid    .  .  . 
JrfffTHun    .    . 

\a  Wl<      

Miidnon  .  .  . 
{)n«J<l;i  ...  . 
OruinihiKu  . . 
(Kwe>t<»  .  •  . 
St.  1-iWTenre 
Sf'nt  ca 

Toini»kins. . . 

Totals .  . 


t"^timat«*jj 
r(»mplel«i 

prior  to    t 
S'ptenilKT 

»).  190H. 


MilfA  of 
plan<  and 
cstimateji 
roniplet«l 

prior  to 
heljniarv 
17,  1909. 


Miles  of  > 
plans  and  I 
e^hnv'te!*  . 


1  14 

91  4H 

4  S8 

66  45 

6  12 

101  01 

.•>.79 

42  30 

5  40 

lOK  04 



12  64 

29  49 

5  02 

141  71 

11  rs 

110  06 

5  ;w 

40  as 

5  12 

75  71 

4.31 

33  95 

16  ti.1 

5  23 

43  03 

(».04 

910.10 

91 

48 

66  45 

115 

:i9 

42 

30 

117 

25 

17  13 

31 

Sh 

141 

71 

121 

SO 

55  07 

R2  00 

38  S2 

13  «V) 

43  03  1 

977 

96 

completed 

during 

period 

ended 

February 

17. 1909. 


14  :«s 

9  21 
4  49 
2  39 

il  74 
14  49 

6  2t» 
4.H7 


Mile«  of 

surveys 

made 

durinK 

penoii 

eiuied 

Februarv 

17,  1909. 


M>Ie«  of        Miles  of 
rontmcLs  ''  contntet-H 
completed  i  eomplrl"d 

prior  to    j    prior  t<i 
St'pt ember  ■  rebrvark" 


30.1908. 


Milniof 
eontnel.s 
completed 

durins 

period 

ended 


17,  1909.  I  Febri'ary 
!   17.  1909. 


6  19 

1  00 

2  95  ' 


0  IS  ! 

I 
25  19 


36  H4 
2  19 

25  69 
6  22 

39  92 


57  47 
29  7S 
37  75 
16  23 
55  74 


2  18 
38  83 
21  06 

9  63 


t57.«6 


.%.5l 


5  53 
188.09 


14  ,58 

73  83 
33  03 
19.58  I 


1  30 


I 


21  20 


360  49 


20  63 
27  59 
12.06 

10  01 
15.82 

12  40 
35.00 

11  97 
9.95 


1.30 


172.40 


IX  (X)XC'LrsIOX: 

The  Division  Enirinter  desires  to  extend  earnest  thanks  to  the 
State  Kiiiiiiiecr  and  Surveyor,  the  D(»puty  and  Special  Deputy  State 
Eiiiiineers,  to  the  lu  <i(leiit  Eujaineers^  and  to  all  sul>.)rdinate  offic^ers 
and  emploves  of  his  I)e])jirtni(^nt,  for  the  courtc^v,  consideration  and 
su])i>ort  in  the  di'^charp:e  of  his  official  duties. 

\qy\  n^spectfully  submitted, 

CTY  :MOrLTOX, 

Division  Engineer. 
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The  FoLLOWI^^G  Statements   Show  the  Xames,  Rank  and 
Compensation    of   Engineers    Employed   in   the    Middle 

DiVLSION    OF   THE   DePAIITMENT   OF   THE    StaTE   ENGINEER   AND 

Surveyor,  Together  with  Incidental  Expenses,  for  the 
Fiscal  Year  Ended  September  30,  1909. 

Ordinary  Ilepairs  —  Erie  Canal. 

Chapter  465,  Laws  of  1908. 


NAME. 


Guy  Houlton 

Fred  J.  Wagner — 

FredW.  Sarr 

D.  E.  Whitford.... 

David  R.  Lee 

L.D.  Brownell 

R.R.  Stuart 

CarlF.Hopstein... 

W.S.  Morris 

Geo.  C.  Hannon 

Grove  V.  Purchii.se . 
Henry  L.  Bossett . . 
Frank  J.  Kennedy.. 
Howard  U.  Lyon... 

Harvey  Wagner 

L.  A.  MacSweeney . , 

J.K.Smith 

R.  E.  GalUvan 

John  Connors 

Rudolph  Beigel 

Clark  H.Norton... 

F.  B.  Ostrander 

L.  W.  Moulton 

J.  Hoiden  Wilson . . 


Rank. 


Division  engineer 

First  resident  engineer . 
First  resident  engineer . 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Affiistant  engineer .... 

Draftsman 

Rodman 

Rodman 

Chainman 

Financial  clerk 

FinancLil  clerk 

Estimate  clerk 

Stenographer 

lB.spector 

.\xenuin 

Axeman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


$300  per  month 

250  per  month 

225  per  month 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  per  day 

5  00  per  day 

00  per  day 

00  per  day 

50  per  day 

00  per  day 

00  per  dav 

150  per  month 

100  per  month 

4  50  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 


4 
4 

2 
5 
5 


2 
2 
2 
2 
2 
2 
2 
2 


Services. 


$725 
250 
537 
624 
303 
252 
156 
135 
600 

48 
100 
390 
305 
225 
400 

31 

20 
6 
626 
158 
310 
160 

40 
6 


00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 


Trawl. 


Livery 

Stationery  and  printing. 

Fuel  and  light 

Postage 

Telephone  and  telegraph. 


Ineidenlal  Expmsa. 


13  09 
909 

8.16 


8 
31 


13 
30 


16  58 


2  59 


Total. 


$728  00 
259  09 
545  66 
624  00 
311  13 
283  30 
156  00 
135  00 
616  58 

48  00 
100  00 
390  00 
305  00 
227  50 
400  00 

31  50 

20  00 
600 
626  00 
158  00 
310  00 
160  00 

40  00 
600 


$6,408  00         $78  94    $6,486  94 


$7  50 

130  26 

272  92 

141  65 

MisoelLincors 1 .062  20 


1.927  82 


Total $8.414  76 
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Ordinary  licjmirs — Cayuga  and  Seneca  Canal. 

Chaptv  465,  Laws  oi  1Q0& 


NAME. 


Rank. 


Ratf  of 
coxpeDsatkni. 


Servlceft. 


Trarel. 


Total. 


(iuy  HoulUm I  Division  engineer . . 

David  R.  Lee Assistant  cnidneer . 

L.  D.  Brownell Assistant  en«:inecr . 

W.  S.  Saxton ,  Levelrr 

f  leo.  C.  HauKNi '  Rodman 

F.  A.  (iordon '  Rodman ». 

Han7  C.  Smith '  Cbainman 

M.  H.  Roigpol I  CfaAinman     


LJ\Trv 

Mlscfllanroiis. 


Ineidtntal  Btpima. 


TotU. 


$300  per  month  $75  00 

6  00  per  day  00  00 

6  00  pv  day  5i  00 

4  50  per  day  40  53 

4  00  per  day  36  00 

4  00  per  dayj  24  00 

3  00  per  day!  15  00 

2  50  per  day.  7  50 


$3  08 
75  10 


$312  00        $78  1^ 


$21  5C 
8  K 


$78  08 

135  10 

54  00 

40  SO 

36  00 

24  00 

15  00 

750 

$399  18 


30  43 


$i20  01 


Ordinary  Repairs -— Bin ch  Hirer  (^anah 

Chaptn-  465.  Law«  of  1938. 


NAME. 


L.  D.  Brownell. 


Rank. 


AsHistunt  engineer   . 


Rate  of 
compensation. 


Services. 


$6  00  pv  day,      $156  00  $7  5         1163  56 


Misf\'llHn«OJ8. 
Tofil.... 


IncidenUU  Eipenntt. 


$1  07 


Total. 


I    7 


$161  63 


Conslnicfion  of  Hanje  Canal  --  Ktir  Canal, 

Chaptw  147,  biwR  of  1903. 


NAME. 


(iiy  Mo  lion  .    ... 
Hiury  B.  Brt-w.st  r 

Fred  J.  \V:iKIltT. 

L.  C.  H  II)  rd      .. 
\y.  H.  \'M\  WiP  . . 
Edwin  ."^tyriiiK- .    . 
(';irl  L.  Bannixt'T    . 
Ch::-.  W.  Com  llo. 
(iwirRt'  H.  Brijyt-!    . 
W.J.  I)  rkun  .... 
D.ini.l  B.  Donovnn 
Lo  lis  A.  Brriis.  .  . 
CluLs.  H.  Roprs.  .. 

W,  \.  L-.fliT 

H.C.Smith   . 
Arth  ir  <!.  (Vy.-<ler. 
Ci.  W.  Slirkncy 
P.  F.  MK'loUan . 
D.  C.  Wedprworth. 
Waldo  (}.  W.ldes.. 


Runk. 


Riitf  of 
compt*nsiitlon. 


I  Division  eneinocr. . . . 
I   Division  riij£iiuf r  .    . . 

Fir-t  n-sidt'iit  encinwr 

Kr>tili'nt  cnKinitT.  .  .  . 

Resident  rn>un«MT.  .  .  , 

Hcmdrnt  t-nnincor.  . .  . 

.\ssi<t;mt  engineer.  . . . 

.\.Siistant  en(tin»*or .... 

.V-s-sHtant  cnpiutT.  .  . . 

.\s-;isfant  •■nuinc^T.  .  .  . 

.A-isistant  t'liKincer.  . . . 

.Assistant  enKiiiWT  .  .  ■  • 

,\ssiHtint  (•n>:m(><'r   .  . . 

As'JLstant  I'nuinppr.  .  • 

A.«isL-<t!int  fnKWH'tT.    .. 

A»5si.stant  engintHT    . . 

A.<-<iNt:iiit  enpnttT    . . . 

.\.s.-ii,stant  cnnin^tT.  .  .  . 

.\><Mstant  cn^inffr.    .. 

As.'iLsiant  pnginwr.  . . . 


■I 


$300 

300 

2.VJ 

21)0 

2fK) 

200 

6 

6 

5 

5 

6 

6 

G 

6 

5 

6 

fi 

5 

6 

6 


p?r  month 
P'T  month 
pLT  month 
I>or  month 
per  month 
jHT  month 
00  per  day 
00  Dcr  day! 
00  iXT  day 
00  per  day; 
00  per  <by 
00  per  day 
00  por  day 
00  per  day, 
50  per  day! 
00  per  day] 
00  per  day 
00  per  day 
00  pi^r  day, 
00  per  day  | 


Services. 


Travel. 


$1,754  03! 
438  70 
2.440  00 
1.7m  29 
&t4  51 
400  00 
1,87S  00 
1,702  00' 
l,6»y)  00' 
1,5(>5  00 
1.87S  00 
1,878  00 
1,710  00 
1,722  00 
1.W8  50 
1.S7S  00 
558  00 
295  00 
1,944  00! 
1.716  oo; 


$290  38 

73  42 

371  30 

216  60 

115  39 

41  41 

49  99 

778  32 

1.224  67 

764  40 

532  04 

11  99 

140  40 

296  27 

144  78 

643  65 

2  40 

97 

58  82 

378  89 


Totil. 


$2,044  41 

512  12 

2.811  30 

2,077  98 

759  90 

441  41 

1,927  99 

2.480  32 

2,799  67 

2.329  40 

2.410  04 

1.880  99 

1.850  40 

2.018  27 

1.793  28 

2.521  65 

600  40 

205  97 

2,002  82 

2.004  80 
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Constructicn  of  Barrje  Canal  —  Erie  Canal — (Continued). 


NAME. 


Edward  M.  F.1Ub 

J.  G.  Palmer 

R.  R,  St.  art 

David  R.  Lee 

L.D.  Browncll 

Chaa.  Donohue 

Arch  M.  Snow 

H.  W.  Benkart 

D.J.  Levinaon 

E.  J.  Berry 

FoBterB.  Crocker... 

G.  C.  IngerBoIl 

VannR.  Phillips 

R.W.  Gidy 

George  Yavrovmis . . . 

N.R.  McLovd 

J.  B.  Whipple 

A.  W.  Smith 

W.S.  Sa>ton 

John  F.  Greathcad . . . 

M.D.  Ewell 

A.  B.  Ci  debec 

Irvin  S.  Badser 

RevnoldW.  Smith... 

Palmer  C.  G&Uip 

Geo.  H.Thomaa 

Jerry  P.  Lynch 

Geo.  C.  Haoton 

John  A.  Skttt 

ArthirT.  Madiaon... 
Irving  H.  Smallwood . 

W.8.  Morria 

A.  B.  Crdebec 

J.F.  Maher 

P.H.  Bidd 

F.  A.  Gordon 

Seward  D.Hendricka. 

G.  A.  Payne 

Henry  C.  Little 

P.  K.  Lighthall 

Harry  C.  Smith 

M.  H.Boigeol 

L.  Kavanagh 

F.M.  Filler 

Grove  V.  Purchase . . . 

H.  P.  O'Bryan 

Frank  Li  tx 

Don  A.  Wilcox 

J.  C.  Adams 

John  J.  Gflwldns 

Howard  U.  Lyon 

Hcnrv  L.  Baaeett 

Frank  J.  Kennedy..., 

Hanrey  Wagner 

L.  J.  Mrlhauaer 

Albert  G.  Card 

R.  M.  Fraaer 

Gs/l  F.  Hopstcin 

ILK.  Sheldon 

H.J.O'Neil 

Chaa.  G.  Lamphere. . . 

C.  H.  Mattison 

W.J.  Kelly 

8.  M.  Stvart 

W.N.  Ditcher 

L.  A.  MaeSweeney . . . 

Geo.  F.  Wilcox 

H.  W.  Stoneburg 

M.V.  McCoy 

W.H.Rundle 

Oscar  Svenaon 

James  Keating 

William  Furman 

James  H.  McCabe 


Rank. 


Rate  of 
compensation. 


Assistant  engineer. 
Assistant  engineer . 
Assistant  en^ncer . 
A«istant  enpneer . 
Aasistar.t  engineer. 

LtvtUr 

Leveler 

Leveler 

Levtler 

Leveler 

Leveler 

leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chalnman 

Chain  man 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Eatim.nte  clerk.  . . . 
Financixil  clerk.  ■ . . 
Financial  clerk .... 

Stenographer 

Stenographer 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Tracer 

Inspector 

Inspector 

Inspcrtor 

Inspector 

Inspector 

Inspector 

Foreman  of  borings 
Foreman  of  borings 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 


Services. 


5 
4 
5 
4 

4 

3 
3 
4 


4 
3 
3 
4 
4 
4 


$6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 

4  50  per  day 

5  00  per  day 
5  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 

4  50  per  day 

5  00  per  day 
4  50  per  day 

00  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  diiy 
50  per  day 
00  per  day 
4  00  per  day 

3  50  per  day 
00  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 

4  00  per  day 

3  50  per  day 

4  00  per  day 
3  50  per  day 

2  50  per  day 

3  00  per  day 

2  50  per  day 

3  00  per  day 

2  SO  per  day 

3  00  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day 
3  00  per  day 

3  00  per  day 

2  SO  per  da  v 
150  per  month 

5  00  per  day 
5  00  per  davl 

100  per  month  I 

83  33  per  month' 

5  00  per  day 

4  50  per  day 

5  00  per  day 
5  00  per  day 
5  00  per  day 

75  00  per  month 

4  50  per  day 

5  00  per  day 

6  00  per  day 
4  00  per  day 
4  50  per  day 

3  SO  per  day 

4  00  per  diiy 
3  50  per  dny 
3  00  per  day; 
3  00  per  dny 
3  00  per  day 
3  00  per  day 
3  00  per  day 


11.445 

1.025 

786 

90 

42 

1.408 

1,408 

256 

1.406 

1.785 

1.501 

265 

261 

1.413 

355 

1,565 

616 

1,130 

949 

655 

279 

171 

1,099 

.1.088 

1,167 

1.264 

167 

406 

1.099 

1.067 

1.312 

344 

732 

624 

535 

806 

346 

717 

493 

670 

933 

391 

474 

785 

105 

807 

783 

684 

273 

262 

75 

515 

65 

500 

408 

1,409 

1,322 

1.320 

1.525 

1.559 

350 

445 

978 

1,620 

132 

45 

133 

466 

24 

288 

939 

288 

237 

237 


Travel. 


00 
00 
00 
00 
00 
60 
50 
50 
50 
00 
50 
50 
00 
00 
50 
00 
50 
00 
5C 
00 
00 
00 
00 
50 
50 
00 
50 

oc 

00 
50 
00 
00 
50 
OC 
50 
00 
5C 
50 
OG 
00 
OC 
5G 
00 
00 
00 
00 
00 
OC 
OG 
50 
00 
00 
00 
00 
32 
OC 
OC 
OC 
OC 
OC 
81 
50 
OC 
00 
OC 
OC 
00 
00 
5C 
OC 

or 

OC 
00 
OC 


254  45 

40  44 
8f 


391  41 


51  8£ 


63  75 


46  19 


86  2C 


8  57 


Total. 


49  08 


38  90 


60  381 


250  21 


11.549  06 

1.279  45 

826  44 

90  85 

42  00 

1.799  93 

1.408  50 

256  50 

1.408  50 
1,836  83 
1.501  50 

266  19 

261  00 
1,413  00 

355  50 

1.628  75 

616  50 

1.176  19 

949  50 

655  00 

279  00 

171  00 

1.099  00 

1.088  50 

1.167  50 

1,350  20 

157  50 

416  57 

1,099  00 

1.067  50 

1,312  00 

393  08 

732  50 

624  00 

535  50 

808  00 

346  50 

717  50 

531  90 

570  00 

933  00 

391  50 

474  00 

785  00 

105  00 

807  00 

783  00 

684  00 

273  00 

262  50 
75  00 

515  00 

65  00 

500  00 

408  32 

1.409  00 
1,322  00 
1.511  24 
1,589  49 
1,559  00 

■   350  81 

505  88 

978  00 

1.620  00 

1.^2  00 

45  00 
133  00 
716  21 

24  50 
288  00 
939  00 
288  00 
237  00 
237  OO 
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Confffrur/ion  of  Barge  Canal  —  Erie  Canal — (Continued  \ 


NAME. 


Rank. 


I 


A.  H.  With*-}- 

Cb«».  RPBTUB 

John  J.  (iawkins  . .  ■ 

Ci.  LrK)llaDd8 

(Jfo.  E.  Sweeting... 
Ward  T.  Blarriott   . . 
John  J.  Phalan 
Howard  W.  Loftrs .  . 
FmlW.  Hurny.... 

R.  E,  Cfulllvan 

Frank  Laybirn 

William  Tanner 

Warrrn  E.  Miles  ... 
Pred'k  R.  Slmmond«. 

L.  W.  Morlton 

Bert  Forbf ? 

Hniry  IlLirrh 

CariL  Slocjm 

Michael  McAndrews. 
0.  D.  Holienbrrk   .  . 

F.  B.  Ostriinder 

Joseph  Reh 

Clinton  S.  Hunt..   .. 

Wm.  Farrier 

Spencer  B.  Randall.. 

William  Bird 

John  Kelly  * 

Joseph  E.  Quinn   . . . 

(riHirp*  Cirotpm 

J.'imes  Ward 

Donald  ( amertm    .    . 
Claren  fo  Philj*?. . . . 
D.J.  MiCarthy    .... 

Martin  M.ilui 

J.  L.  C'Ttin    

T.  E.  ( laynor   

Dariipl  (liMHlwin 

Bernard  \\\  rphy   .    . 

Joseph  Di  l<y 

Chas.  Drlcy 

Elmer  Filkins 

JoHeph  Bick 

J.  H.  WiUon 

T.  J.  Aidcom 

Parson  Derrick  .... 
Peter  Kappeaser  ... 
Bird  I).  Knit  land. . . 

Sylvester  Willse 

3'AS.  Kpflting 

M.  C.  Plrnkett 

John  E.  Smith 

Frank  O'Hrion 

James  H.  McTalM'. . . 
Joseph  F.  O'Brien, . . 

Frank  Dougijiss 

W.  J.  Ryan      

n.'.rkH.  Xnrfon  ... 
John  (\  Kitzsimmons 

John  (i.  No^tle 

Alfred  White 

A.J.  Keller 

Jamesi  Smith   

('hail.  Kiiittle 

W.  H.  Wriglit    

St  an  lev  K  von  den. . . . 

John  lenbetk 

Marie  Brandt 

Daniel  Brown 

Chas.  Boi;rke 

Frank  Burns 

John  Carroll 

John  Chamberlain... 
W.  T.  Crill 


Rate  of 
compensation. 


Boatman 
Boatman . 
Axeman.. 
Axeman . , 
Axeman . . 
Axeman . . 
Axeman . . 
Axeman . . 
Axenmn.. 
Axeman . 
.\xem:in . . 
Laborer . . 
Laborer. . 
Laborer. , 
Laborer. , 
Ltborer . , 
Laborer. , 
Laborer.  , 
Laborer. , 
Laborer . , 
Laborer . , 
Laborer . . 
Li  borer . . 
Laborer. , 
Li  borer. , 
Laborer. . 
L)  borer  . 
I-'»borer . , 
L*  borer. . 
Laborer  , 
Laborer 
I  j»  borer 
Liborer 
L'lbiirrr 
Ijib<irer . 
Labor*' r 
Lilxinr 
Li  borer.  , 
LdK»rrr.  . 
Li  borer  . 
Lil)orfr  . 
Laborer.  . 
Laborer. 
Lalxirer  . 
Lil)ori'r.  . 
Lnborer.  . 
Li  borer . . 
Liborer  . 
Laborer.  . 
Laborer  . 
Lalxjrrr. . 
Liborer. . 
Laborer . . 
LdwRT.  . 
Lilx)rer.  . 
Laborer.  . 
Lilx»rer  . 
LilK>rer.  . 
Labfirer . . 
Liborer. . 
LdK>rcr  , 
Laborer. . 
l^birer  . 
Ltbon>r.  , 
Litntrer.  , 

LilK)rrr 

(»:tj?r  reader 

( Jage  reath'r [ 

Gage  reafUr 


(Jajp'  readfT. 
(lige  reader. 
<iaKe  reader, 
(lage  reader. 


13  00  per  da> 
3  00  per  d«> 
2  00  per  day 
00  per  day, 
OOperdiiy! 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  diiy, 
00  per  day 
00  per  day 
00  per  da>  i 
00  per  day' 
00  per  day 
00  per  day 
00  per  day  i 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
2  00  per  day 
2  00  iw  d.iy 
00  p«»r  day 
00  per  da  y 
00  per  Ha> 
00  iwr  day 
00  por  tla\ 
00  p^r  dav 
2  00  per  da\ 
2  00  \VT  da\ 
2  00  per  da\ 
2  00  iKT  da\ 
2  00  per  ila> 
2  00  iMT  da\ 
2  (X)  iMT  flav 
2  00  |K>r  day 
2  00  inrdav 
2  (X)  p-r  da\ 
2  00|>fTda'\. 
2  00  per  dn\  ■ 
2  nOpi-rdayl 
2  00  per  da\  | 
2  OOjjerdavi 
2  00  per  dav 
2  00  per  da\ 
2  00  per  day 
2  00  per  da\ 
2  00  per  dav 
2  00  per  da\ 
2  00  iMT  da.\ 
2  00  per  dav 
2  00  per  dav 
2  00  per  daV 
2  00  per  day 
2  OOrwrdav 
2  OOpiTday, 
2  00  pT  day 
7  00  per  month  | 
7  00  per  month 
5  00  per  month' 
5  00  per  month 
7  00  per  month 
5  00  per  month, 
7  00  per  month; 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


2 
2 
2 
2 
2 
2 


.Services. 


1447  OOi 
387  OOi 
416  00' 
630  00 
602  00 
626  00. 
626  00 
372  00 
52  00> 
52  00' 
72  00' 
262  OOi 
260  00; 
264  00' 
72  00 

igooo 

186  00 
132  00 
176  OC 
122  00 
204  00 
414  00 
168  00 
406  00 
420  00, 
336  00 
114  OC 
174  00 
558  00 
174  00 
12S  00 
300  00 
174  00 
174  00 
104  OC 
104  00 

104  oo; 

104  00| 
104  00 
104  00, 
104  00 
104  OC. 
116  Ofi 
296  OO 
42  00 
100  00' 
30  OCl 
30  0( 
434  a 
30  OC.I 
264  OC 
30  00 
174  00 
448  00, 
174  OOl 
294  00 
106  00 
178  00 
16  00, 
70  00 
192  00 
104  00' 
176  OOl 
62  00 
24  00| 
52  OCl 
84  00, 
84  00 
60  00 
(-0  00 
84  00 
tiO  00 
84  00 


Travel.    Total. 


SO  75 


$447  00 
387  00 
416  00 
630  00 
602  00 
626  00 
626  00 
372  00 
52  00 
52  00 
72  00 
262  00 
260  00 
264  00 
72  00 
190  00 
186  00 
132  00 
176  00 
122  00 
204  00 
414  00 
168  00 
406  00 
420  00 
336  00 
114  00 
174  00 
558  00 
174  00 
128  00 
300  00 
174  00 
174  00 
104  00 
104  00 
104  00 
104  00 
104  00 
104  00 
104  00 
104  00 
116  00 
296  00 
42  00 
100  00 
30  75 
30  00 
434  00 
30  00 
2ti4  00 
30  00 
174  00 
448  00 
174  00 
294  00 
106  00 
178  00 
16  00 
70  00 
192  00 
104  00 
176  00 
62  00 
24  00 
52  00 
84  00 
84  00 
60  00 
60  00 
84  00 
60  00 
84  00 
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('onstrvrlion  of  Barge  Cannl  —  Erie  Canal — {Concluded)^ 


XAME. 


Rank. 


r,eo.  Covell 

Geo.  W.  Graves 

W.  Van  Kirk 

W.  B.  Dcmpeey 

A.  H.  O'Reilly 

A.  Dement 

E.  A.  YLwaa 

Adniram  Hart 

Karl  Hatch 

Albert  Bain 

Griff  G.  Williams 

L.  W.  McHenry 

Bessie  C.  KelloKX 

H.  T.  Mason 

W.H.Dunn 

B.  W.  Hawlpy 

E.  A.  Hurlbut 

Chris.  Htinnon 

J.  H.  Rupert 

Frank  Shane 

Melvin  H.  Smith 

W.  Van  Kirk 

Henry  Straiib 

Solomon  Walta 

John  P.  Watts 

Luke  McHcnry 

F".  V.  Yoorheea 

Chas.  Brannock 

L.  W.  Mo"Uon 

John  Fhillips 

Mariii  Powell 

William  Prettie 

Hark  Quimby 

Horace  W.  Haynes 

Robert  H.  Ogle 

Mrs.  \.  H.  Hoffmeister. 

W.M.  Hubbard 

Ed  Jones 

Mark  Kennedy 

LouiK  Mc.^rthur 


(Jage 
Gage 
Gage 
(tage 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 
(iage 
(iage 
Gage 
(Jage 
(iage 
Gage 
Gage 

GuKe 
Gage 
Gage 
Gage 
Gage 
Gage 
G«ge 
Gage 
(iage 
Gage 
Gage 
Cijige 
G:jge 
GigP 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 
Gage 
Gflge 
Gage 


reader. 

reader. 

reader. 

reader. 

reader. 

reader. 

reader. 

reader. 

reader. 

reader. 

reader. 

reader . 

reader . 

reader 

rexidcr . 

reader. 

reader . 

rejider . 

reader . 

reader. 

reader. 

reader . 

rejider 

reader 

reader . 

rejider . 

reader . 

reader. 

reader. 

rejider . 

Tfjider . 

reader. 

reader. 

render . 

readrr . 

re:idor . 

reader. 

reader. 

rc'jder . 

reader. 


Rate  of 
comp8ns:ition. 


$5  00 


7 
5 
7 
7 
7 
5 
5 
7 
5 
7 
7 
7 
7 
5 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


10  00 


7 
4 
6 
5 
7 
5 
7 
7 
5 
7 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


10  00 

10  00 

5  00 

600 


7 
5 
5 


00 
00 
00 


10  00 


5 
7 
5 
5 
5 


00 
00 
00 
00 
00 


10  00 


per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 
per  mon 


h 
;h' 

,k| 

hi 

h' 

,h 

h 

,h 

h, 

h 

bl 

b 

t 

hi 
h 

h, 

b> 


b; 


;bi 
b! 
b' 


Services. 


110  00; 

10  84 

5  001 

84  00 


2 
2 


501 
56, 


GO  00 
60  00 
14  00 
8  17 
84  00 
18  75 
51  25 
70  00' 
50  00 
20  00; 

42  00 
33  42, 
60  00, 
6OOOI 
35  00 

5  00, 
84  00 
84  OOi 
60  00 
14  00 
20  00 
60  00 

43  30| 
72  00 
84  00! 
00  00 
GOOOl 
20  00' 
10  83 
84  00< 

eoooj 
5000' 

GO  00 
120  OOi 


Trawl. 


Instruments  and  tools. 
Office 


Inddtntal  Expemes. 


198.720  34  $7,939 


rent. 


$379  22 

867  00 

036  (y^ 

284  67 

261  97 

(H3  38 

Misctllaneoi.-s 7.113  49 


Fuel  and  light 

Stationery  and  printing. 

Postage 

Telephone  and  telegraph. 


Total. 


$10  00 
10  84 

5  00 
84  00 

2  56 

2  50 
60  00 
60  00 
14  00 

8  17 
84  00 
18  75 
51  25 
70  00 
50  00 
20  00 

42  00 
33  42 
60  00 
GO  00 
35  00 

5  00 
84  00 
84  00 
60  00 
14  00 
20  00 
60  00 

43  30 
72  00 
84  00 
00  00 
60  00 
20  00 
10  83 
84  00 
60  00 
50  00 
60  00 

120  00 


1106.66003 


Total. 


10.180  36 
1116.846  39 


Cousiruriion  of  Barr/e  Canal  —  Oswcrjo  Ca}iah 

Vhiiptvr  147,  Laws  1903. 


XAME. 


Rank. 


Guy  Mo'ilton Divi-^ion  engineer. 

Henry  B.  Brewster.  . . .  Diviision  engineer. 

T.  M.  Rjplfy Resident  engineer 

Exiwiu  St>Ting ,  Resident  engineer. 


R.ltM)f 

comp.Mis.ition. 


5300  00  p?r  month 
300  (X)  p"r  month 
200  00  PIT  month 
2(X)  00  per  month 


S.Tvires.  '    Trav.-l. 

I 

I 


Tot:il. 


$730  30, 
100  00 
2.40000: 
2.000  00! 


$39  27: 


$775  57 

I    100  00 

ISo  99'  2.5'<5  99 
9  10,  2.009  10 
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CousfruHiou  of  Barrje  Canal  —  Oswego  Canil — (Contmued) 


(ieorfce  H,  H;iliy.. 
(JwjTite  H.  Thomson 
(leorise  ('.  Andrews. 

M.  D.  Ew.U 

H.  H.  Brom   

D.  H.  J.daon 

(VankH.  Mint   ... 

R.  E.  Swinney 

W.  S.  Morrto 

Geo.  C.  Hannon  — 

E.  A.  Dollard 

R.E.  Drake 

W.  C.  R.  Pyne 

W.  H.  Hllborn 

L.  Kayanagh .... 

J.  C.  Adams 

L.  H.  R'  thcrford . . 
L.Y.  Menwly       . 
Frank  W.  Donovan. 
Henrv  L.  Basw  tt . . 
Frank  J.  Kennedy.. 
Harvey  Wagner  — 
Leo  B.  Sfiwl 

S.  P.  Van  Waters   . 
Carl  F.  HoMtein 
Henry*  A.  J.  Cantor. 
V.  M.  McConnell  . . 

Harry  Kchoe 

C.  H.  MttttMon 

W.  N.  Ditrher  ... 
L.  A.  Mm  Sweeney. 
A.  H.  Hollenbock   . 

W.  A.  Walter 

M.  V.  M«Cov  .... 
ThoB.  B.  Bowrn .  . . 
William  R.  Kelly... 
Thomas  Redmond . . 

A.  J.  Brosnehan 

WlH(;im  CVaham.  .  . 

F.  W.  Donovan .... 
Thomas  KeatinR.  . . 
Alfred  MoosbruRger. 

W.  J.  Carey 

Frank  Layb-  m  .  . 
Geo.  E.  Sweeting. .. 

John  K»'lly 

Edward  J.  Igoe . 

Alfred  Moran 

John  W.  Acdlin... 

Guy  W.  Jones 

Clark  H.  Norton  . 
F.  B.  Ostrander.... 
John  Longway.  . . 
John  E.  South. .    . 

W.  A.  Shaw 

Bird  D.  Iviit-^-ljind. . 
SylveKUT  WilUc  — 

M.  C.  PlrnkHt 

Jofloph  (Jriffin 

Frank  O'Brien 

Jamest  Kenyon 

James  Mehoiean .... 

J.  W.  Miiin.    

J.  W,  Howard   ... 

Thomas  Dunn 

John  W.  Smith 

Frank  M.  Hvighes.  . 
Geo.  Arrhambo .... 

J.  M.  Johnwm 

Samuel  Pirdy 

Smith  Sharp 

Roy  L.  Smith 

L.  D.  Sterling 


Assutant  engineer  . 
.Assistant  engineer .  . 
As^i<)tjint  engineer . . 

Lev*  Irr 

Levfkr 

Levtlr 

Lev(  1  r 

Lc  v«  I.  r 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman    

C^mman       

Chianman 

Chianman 

Chainman 

Chainman 

Flnanctal  rlerk. .    . 

Flnanrijil  <  Icrk 

St«nographer 

Stenographer 

Stenographer 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Foreman  of  boringp 
Foreman  of  borinip . 

Boatman 

Boatman 

.\xenian 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

Laborer 

LabcM^r 

Laborer 

Laborer 

Laborer 

Laborer   

Laborer   

Laborer 

LMlxiror 

Lii  borer 

L'iborer   

Liiborcr 

Lj«lx)rer 

L'lborrr   

Liibonr 

Laborer 

LilKirer 

Liborer 

Laborer 

Lsiborer 

Laborer 

(i.'ige  reader 

(liijrp  reader 

(1:1  ge  reader 

(lage  reader 

(lage  reader 

(l;iKe  reader 

Gage  reader 


.  I 


Rate  of 
compenscition. 


$6  00  per  day 
6  00  per  day 
6  00  per  day 
4  50  per  day 
4  SO  per  day 
4  SO  per  day 
4  SO  per  day 
4  SO  per  day 
4  00  per  day 
4  00  per  d:iy 
3  50  per  day 

3  50  per  day' 

4  00  per  day. 
3  50  per  day 
3  00  per  day 

3  00  p-Yday 
2  50  per  day 
2  50  p»  day 

2  SO  pn-  day 

5  00  per  day 
5  00  per  day 

100  00  per  month' 
50  00  per  month. 
50  00  DfT  month 
5  (X)  per  day 

4  SOperdayl 
4  00  per  day! 
4  50  per  day 
4  50  per  dayi 
4  50  per  day' 
4  50  per  day' 
4  50  per  day 
4  50  per  day 

3  50  per  day 
3  50  per  day 
3  00  per  day 
3  00  per  day 
2  00  per  day 
2  00  per  day, 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  psr  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day  I 
2  00  per  dav 
2  00  per  dav' 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  ptr  dav 
2  00  per  day 
2  00  p.T  d.-iv 
2  00  per  day 
2  00  per  dav 
2  00  per  dav 
2  00  per  dav 
2  00  per  day 

12  00  per  month 
6  00  per  miuith 
5  00  per  montii 

5  00  per  month 

6  00  per  month' 
5  00  per  month  I 
5  00  per  month  I 


Services. 


12,010 

1,878 

1.848 

1.152 

1.458 

1.444 

1.228 

1,201 

372 

152 

1.123 

213 

1.241 

203 

453 

123 

845 

150 

107 

2e5 

25 

100 

400 

116 

75 

1.342 

228 

1.372 

81 

1.280 

40 

1,363 

1.422 

332 

38 

291 

288 

398 

666 

548 

648 

680 

362 

396 

24 

50 

96 

358 

216 

310 

52 

52 

66 

80 

158 

144 

84 

142 

196 

24 

186 

180 

20 

16 

22 

22 

144 

72 

30 

20 

60 

60 

60 


I' 


OG 
OC 
00 
OC 
00 
50 
« 
5C 
OC 
OC 
5C 
5C 
5C 
OC 
OC 
OC 

^1 

OC! 

5C' 

OC 

OC. 

OC 

Ot, 

12 

OC 

50 

00 

50 

00 

00 

50 

50 

50 

50 

50 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OOi 

00 

00 

00 

00 

00, 

00 

00; 


00 


OOi 

00' 

00 

00 

00 

00' 

oo; 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Travel. 


121  25 

357  66 

32  21 


Total 


63S 
600 


13  90 


13  55 


89  61 


$2,031  25 
2.235  66 
1.880  21 
1.152  00 
1.458  00 
1,444  50 
1.228  50 
1.201  SO 
378  33 
152  00 
1.123  50 
213  50 
1.241  50 
203  00 
453  00 
123  00 
845  00 
150  00 
107  50 
266  00 
25  00 
100  00 
400  00 
116  12 
88  30 
1.342  50 
238  00 
1,372  50 
94  55 
1.280  00 
40  50 
1.363  50 
1;422  50 
422  11 
38  50 
291  00 
288  00 
396  00 
666  00 
548  00 
648  00 
680  00 
362  00 
396  00 
24  60 
50  00 
96  00 
358  00 
216  00 
310  00 
52  00 
52  00 
66  00 
80  00 
158  00 
144  00 
84  00 
142  00 
196  00 
24  00* 
186  00 
180  00 
20  00 
16  00 
22  00 
22  00 
144  00 
72  00 
30  00 
20  00 
00  00 

eooo 

00  00 
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Construclion  of  Barge  Canal  —  Oswego  Canal — (Concluded). 


NAME. 


D.  D.  Tompkins . 
Arthir  C.  Owens. 
B.M.  Wilcox. ... 
¥k  Iton  Livery  Co . 


Rank. 


Gjg3  rmdw. 
Gift?  reader. 
G.ig3  reader. 


Rate  of 
compensation. 


S5  00  p;r  month 
5  00  par  month 
5  00  p.T  month 


Services. 


$J0  00 
40  00 
30  00 


Travel. 


Total. 


$3  00 


S60  00 

40  00 

30  00 

3  00 

Instruments  iind  tools  ■  ■ 
Stationery  and  printing. 

Fuel  and  li^t 

Postage. 


Inddtn'.al  Exptruit. 


S3$,274  42       $771  27l$39.045  69 


Office  rent 

Telephone  and  telegraph . 
Miflcellaneo;is 


$200  46 

66  16 

214  52 

75  75 

689  96 

186  07 

1.340  82 


2.773  74 


Totil |$n  ,819  43 


Improvement  of  Public  Highways, 

Chapter  115,  Laws  of  1898,  and  amendatory  laws. 
(From  October  1, 1908,  to  February  17,  1903.) 


NAME. 


Rank. 


Heniy  B.  Brewster  — 

Guy  lloulton 

Fred  W.  Sarr 

R.  J.  Marcher 

H.E.  Smith 

Geo.  R.  Winslow 

L.  C.  Hnlburd.^ 

W.H.VanWie 

Guy  H.  Miller 

Frank  W.  Bristow 

L.  D.  Brownell 

Joseph  P.  Bums 

J.  Otis  Burt 

R.  V.  Collins 

Louis  Garbi,  Jr 

David  R.  Lee 

F.F.Millcr 

C.  J.  Mvers 

A.  L.  Northrup 

0.  M.  Severson 

Wm.  H.  Snyder 

J.  N.  Slater... ^ 

PredTc  S,  Strong 

Spenco'  J.  Stewart 

Emerson  H.  Stewart. . . 

Nathan  E.  Young 

T.  F.  Nichola 

Harvey  F.  Hawley. . . . 

D.E.Whitford 

Geo.  W.  Bradley 

■  James  Dollard 

Edward  M.  Ellis 

Chapin  E.  C.  Harris .  . . 
Robert  B.  Hoadley,  Jr 

J.  M.  Howard 

Stephen  B.  McDonald.. 

•R.E,  Miller 

CD.  Murray 

ThomAs  D.  Ringwood. . 

A.  L.  Sayer 

H.R.  Starblrd 

Frank  C.  ToUes 


Division  engineer 

Division  engineer 

First  resident  enianeer . 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

Resident  engineer 

First  assistant  engineer 
Assistant  engineer  — 

Assistant  engineer 

Assistant  engineer 

Assistjint  engineer 

.^^istant  engineer 

AssisUint  engineer 

Assistant  enpncer 

Assistant  engineer 

.\ssistant  enfpneer 

.Aisistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

A.08  stant  engineer 

Assistant  enfpneer 

A&sistant  engineer 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer ...    . 

Assi:stant  engineer 

Assistant  engineer 

Assii^t-int  engineer 

.\si}ist'tnt  engineer 

.A.s4istjtnt  enj^neer .... 

.\sji.st'Ant  engineer 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 


Rateot 
compensation. 


$300  00  per  month 

300  00  per  month 

225  00  per  month 

200  00  per  month 

200  00  per  month 

200  00  per  month 

200  00  per  month 

200  00  per  month 

7  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  p;r  day 

6  00  per  day 

6  00  p?r  day 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  pel*  day 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  per  day! 

6  00  per  day 

6  00  per  day 

6  00  per  day 

6  00  per  day, 

5  00  per  day 

5  00  par  day 

5  00  per  day 

5  00  per  day 

5  00  per  day 

6  00  per  day 
5  00  p?r  day 
5  00  p?r  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 


Services. 


$400  00 
75  00 
499  11 
921  43 
921  43 
921  43 
638  71 
282  70 
882  00 
474  00 
486  00 
720  00 
588  00 
744  00 
762  00 
240  00 
702  00 
726  00 
732  00 
366  00 
756  00 
774  00 
840  00 
798  00 
750  00 
750  00 
174  00 
720  00 
318  00 
600  00 
605  00 
190  00 
600  00 
630  00 
285  00 
285  00 
300  00 
290  00 
285  00 
320  00 
600  00 
305  00 


Travel. 


Total. 


$163  88 

"i83  92 

90  35 

46  52 

78  93 

70  16 

19  89 

353  49 

227  74 

50  00 

50  66 

15  34 

105  46 

154  68 

5  55 

38  06 

52  51 

201  36 

9  11 

38  57 

149  83 

266  62 

143  85 

204  60 

52  48 

3  60 


131  78 
8  05 

4  05' 

5  60' 
22  00, 

25  30! 
2  40, 

74  15! 

26  95 


325  97 

482  37 

32  74 


$563  88 

75  00 

683  03 

1,011  78 
967  95 

1,000  36 
708  87 
302  59 

1.235  49 
701  74 
536  00 
770  66 
603  34 
849  46 
916  68 
245  55 
740  06 
778  51 
933  36 
375  11 
792  57 
923  83 

1.106  62 
941  85 
954  60 
802  48 
177  60 
720  00 
318  00 
731  78 
613  05 
194  05 
605  60 
652  00 
310  30 
287  40 
374  15 
316  95 
285  00 
645  97 

1.082  37 
337  74 
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Report  of  State  Engineer. 


hyiproveniejit  of  Public  H'Kjhways — (Continued) 


NAME. 


Rank. 


S.  M.  \\.\\»ck  

L  H.  M.ir^l.nd.    ... 
P.  ¥.  .M((l  llan   .    . . 
Krxford  Lvnn    .    . 
RoyF.  H..U 

L  L.  <lr;ihiim 

Loi'i-*  Oppi'nhelm.  .  . 

R.  E.  Sw  inney 

J.  B.  Whipple     

H.  \y.  IVnkart   

Chfls.  C.  Caaael 

E.  A.  Ihihmrn 

C.  F.  doClemi 

W.  W.  Kwell 

B.J.  Finch 

D.  W.  ChamberlMin... 

F.  H.  Flint 

W,  S.  Siixton 

fieo.  Y.ivrotirais 

Geo.  J.  (loehl 

C.  R.  >Lid(len 

John  DuiKnan 

D.  B.  Slitt 

L.  A.  MiicSwwnpy .  . . 

E.  W.  Parsons 

C.  H.  Mnttison  

M.  I)  Poul^'n 

W.  E.  MrNiiHser 

R.  ('..  Prllrtt 

W.  J.  OKnen 

B.  I).  Is'nho'ir 

A.  J.  Ad:uns 

0.  F.  WiKox 

F.  H.  MoriKin 

C.  W.  Ji)hiiM>n   

S.  A.  Patterson 

Chas.  U.  KoljtTts 

A.  H.  Srh»Mitw)W 

D.  R.Thornton 

T.  M.  LMwronre 

A.  M.  MrLuerey 

W.  J,  WlldH    

Don  A.  Wllro.x 

D.  B.  WilLson 

D.J.  FitzRfrald 

L.  M.  ('owpn 

Jamra  J.  Koenan .... 
H.  L  Whitney 

B.  A.  Rtdinirti>n 

H.  G.  Hotrhkiiw.  Jr... 

J.  G.  Wynkot>p 

L.  Holin«'s 

S.  H.  D^hiy 

VVard  J.  H.igcr  

H.  B.  Moyl 

A.  E.  rp-*<)n   

Geo.  (\  Hiinnon 

J.  F.  M:.her 

F.  A.  Gonlon 

E.  DeV.  K.  lly   

Wm.  S.  Mt»rrtf  

Jacctb  A.  Krhnrdt    .  .  . 

\y.  C.  sin \  ton 

GeorRe  C.  Howe 

R.  D.  Wi.^w.ll    

Geo.  W.  WriRht 

W.  A.  Sp'lmiin 

.A.  B.  C:ii.>l«.e    

SnmpNon  Hrctthoimer. 

Jerry  P.  Lvnch 

P.  H.  Bn.id 

Lynn  T.  F.irnhim. . . . 

Leigh  Roh;irtes 

E.  C.  Dolbrd 


.\A.ii'<tant  engineer. 
.A.HJi>iLint  enpnoer 
.•\.*Hi«itnnt  engineer 
L "Vt ler 


Rate  of 
compenKition. 


Services. 


L  'vi'ler 

Leveler 

Ix'vtler 

liCVlIiT..    . 

Levi'ler    

Ijeviler 

Ijevclcr 

Levt  I'T 

lievrlor 

Leveler     ... 

licvf  ler  .  

licvi'ler 

Leveler 

Leveler 

Leveler 

Inspector 

InsjxTtor 

Inspector 

Insp(vtor 

In.sprrlor 

Inspector 

Inspector 

Inspi'ctor 

In.sp^ctor 

Inspector 

Insppct^ir 

lnsp<*ctor 

Innpector 

In.spertor 

Insp.'ctor 

InsiM'ctor 

In.-jp.'ctor 

In^pl•ctor 

Inspector  

Inspector 

Inspector  

Inspector 

In«!ppctor 

Inspector 

Insp<*ctor 

Insp*^  tor 

Inspj'cior 

Inspictor 

In.<pector 

In.«»p<»ctor 

Inspector 

Injipector 

Bridge  designer '  175 

l)raft-<nian   I 

I)rnftsni;in | 

Drnft.Hni.in i 


Tmccr  . 
Rodman. 
Rtxlni.in . 
Rodman. 

R(«lm;in, 
RiHJnjan 
Rod  mil  n 
R(Hiin:iii 
R<Kim;m . 
Rixlruiin . 
Rodman . 
Rodnrin . 
Rodman. 
Ri^im.iii, 
Ri»dm:in. 
Rodman . 
Rodm.in . 
Rodman. 
Rodman . 


50 


00  per  day' 
00  per  day 
00  per  day' 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day; 
SOperdiiy' 
50  per  day. 
50  per  day 
50  per  da  J  i 
50  per  day 
50  per  day. 
50  per  day; 
50  per  day; 
50  per  day 
50  per  dav  j 
50  per  day 
50  per  day, 
50  per  (I- yj 
50  per  day; 
50  per  day' 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
t  00  per  dav 
3  50  per  day, 
3  50  per  day 
3  50  i)er  dav 
3  50  per  daj 
3  50  per  day 
3  50  per  da> 
3  50  per  da\ 
3  50  per  day; 
3  50  per  day 
3  50  per  day! 
3  50  per  day 
3  50  per  day 
3  50  pier  dav 
3  50  per  day} 
3  50  per  day; 
3  50  per  day 
3  50  per  day 
3  50  per  d!iv 
3  50  iM-r  day 
3  50  per  da> 

3  50  pt?r  day 

4  50  per  day 

4  50  per  day 
00  p"r  month 

5  00  per  day 
4  00  piT  day 
4  00  per  day 
00  per  nuintii 
4  00  per  day 
4  00  per  day 
4  00  per  da\ 
4  00  per  day 
4  00  per  day 
3  50  j)er  day 
3  50  per  day 
3  50  pt'r  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  dav 
3  50  per  day 
3  50  per  day 
3  50  per  dav 
3  50  per  day 


$600 
?05 

10 

30 
540 

40 
2HH 
234 
2f5 

27 
585 
2fi5 

ti7 
540 
553 
571 
207 
436 
1S4 
5t»7 
558 
580 
2ti5 
297 
549 

27 
228 
496 
430 
527 
213 
199 
290 
427 
517 

42 
434 
451 
210 
199 
210 
357 

94 
199 
430 
423 
217 
420 
430 
502 
461 
806 
(Ao 
480 

28 
230 
428 
408 
420 
240 

28 
434 
199 
423 
213 
206 
437 
217 
206 


157 
38 
10 

434 


00 
00 
00 
00 
00 
50 
00 
00 
50 
00 
00 
50 
50 
00 
50 
50 
00 
50 
50 
00 
00 
50 
50 
00 
00 
00| 

oo! 

001 

50 

00 

50 

50 

50 

00 

50 

00 

00 

50 

00 

50 

00 

OOj 

50' 

50- 

.50! 

501 

00 

00 

50 

00 

00 

25 

00' 

OO! 

00 

.•i5 

00 

00 

00 

00 

00 

00 

50 

50 

5C 

50 

50 

00 

.50 

50 

50 

50 

50 

00 


Total 


19  35 


8  40 


8  87 


55  92 


8  35 
6  25 


52  32 


4  10 

220  87 
27  65 


3  50 


$600  00 

305  00 

10  00 

30  00 

554  15 

44  20 

2M9  90 

244  80 

271  05 

27  00 

629  91 

279  40 

71  03 

587  51 

557  90 

571  50 

226  35 

436  50 

184  50 

575  40 

558  00 

580  90 

265  50 

297  00 

549  00 

35  87 

228  00 

551  92 

430  50 

708  40 

224  96 

199  50 

290  50 

435  35 

523  75 

42  00 

4a0  32 

451  50 

210  00 

199  50 

210  00 

357  00 

94  SO 

199  50 

430  50 

423  50 

217  00 

420  00 

430  50 

502  00 

465  10 

1 ,027  12 

672  65 

480  00 

28  00 

230  35 

442  60 

568  06 

420  00 

240  00 

28  00 

437  50 

199  50 

423  50 

213  SO 

206  50 

441  00 

217  00 

206  50 

283  50 

157  50 

38  50 

10  50 

434  00 

Middle  Divisiox  :  Engineering  Expenses. 
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Improvement  of  Public  Highways — (Continued) 


NAME. 


Rank. 


John  D.  Rust 

R.F.  Taylor 

D.W.  Scripture.... 
(rank  L*  tx 

E.  E.  Babcock 

R.C.Pigh 

C.  H.  Vandenburg.. 

R.  B.  Graham 

J.  J.  Coleman 

J.T.Crawford 

L.  Kavanagh 

G.  A.  Payne 

FredM.Tcel 

W.  H.  Camrike... 
N.  H.  Whittemorc.. 

Pari  Ryan. 

G.  V.  Prrchase 

Don  A.  Wilcox 

Howard  U.  Lyon... 
Frank  J.  Kennedy.. 
Harvev  Wagner — 

C.  H.  Morgan 

John  W.  D&vin 

John  A.  Palmer 

Warr«»  Li  ther. . . . 

J.  C.  Mitchell 

J.  K.  Smith 

J.  H.  Wallace 

R,E.  Gallivan 

Howard  B.  Lincoln. 

A.  M-Kellv 

Chaa.  H.  iienrick . . 
John  H.  Donovan . . 

Emersoo  Fitch 

J.  C.  Heckles 

H.  F.  Lembeck .... 

J.  R.  Curtin 

C.  A.  Porter 

H.K.  Donnelly. ... 

W.J.Carey 

Ray  Gorton 

LS.  Edwards 

G.  H.  Armstrong. . . 

F.  M.  Cronin 

P.J.Blake 

F.  W.  Harvey 

Frank  Laybi'm. . . . 
FrankJ.O'Neil.... 
M.  J.  Fmneran 

E.  E  Kingston .... 

B.J.  Reilly 

J.  E.  Snyder 

C.R.  McEllen 

W.  R.  Eggleston . . . 

H.J.  O'Brien 

R.F.  Mott 

J.  A.  Brennan 

J.J.Carroll 

F.  J.  Gehan 

John  Tracy 

C.  IStratton 

M.  W.Hughes 

James  Daley 

Robert  D.  Cameron 
Louis  Heineman . . . 
Chas.  J.  Delaney . . . 

J.H.Klock 

C.H.  Hike 

George  Crowe 

Carlisle  Pontius 

Frank  Griffin 

William  Curley 

Frank  L.  Ryan .  .  .  ■ 

D.  McCarthy 


Rodman 

Rodman 

Chainman . .  < . 
Chianman .... 
Chainman .... 
Chainman .... 
Chainman .... 
Chainman .... 
Chainman . . .  ■ 
Chainman .... 
Chainman .... 
Chainman .... 
Chainman .... 
Chainman .... 
Chainman .... 
Chainman .... 

Chainman 

Chainman .... 
Estimate  clerk 
Financial  clerk 
Stenographer. . 
Stenographer.  . 

.\xeman 

Axeman 

Axeman 

Axeman 

.\xeman 

.\xeman 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

.Axeman 

Axeman 

Axeman 

Laborer 

Laborer 

Laborer 

Laborer 

I^aborer 

Laborer 

Ltiborer 


Rate  of 
compensation. 


$3  50  per  day 
3  SO  per  day 
3  00  per  day 
3  00  per  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
2  50  per  day 

2  SO  per  day 

3  00  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
150  00  per  month 

5  00  per  day 
100  00  per  month 
100  00  per  month 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  -00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 


1199  SO 
206  50 
360  00 
156  00 
145  00 
310  OC 

65  00 
372  OC 
142  50 

10  OC 

45  00 

20  00 
342  50 
142  50 
145  00 
147  50 
127  50 
156  00 
301  07 

65  00 
200  00 
460  71 

54  00 

10  00 
246  00 
114  00 
220  00 
124  00 
208  00 
700 
114  00 
124  00 

54  00 
248  00 

96  00 
114  00 
242  00 
118  00 
244  00 
174  00 
132  00 
132  00 
116  00 
122  00 
118  00 
188  00 
180  00 
240  00 
242  00 
120  00 
246  00 
248  00 
114  00 
116  00 
116  00 
120  00 
114  00 
118  00 

86  00 
116  00 
246  00 
114  00 
114  00 
118  00 
248  00 
.262  00 
400 
182  00 
122  00 

86  00 
218  00 
246  00 
244  00 
114  00 


Travel. 


$1  06 
20  ii 


13  75 
1  08 


3  38 


1  25 

2  20 


4  30 
"i  23 


Total. 


$199  50 
206  50 
369  00 
156  00 
145  00 
311  06 
65  00 
392  11 
142  50 

10  00 
45  00 
20  00 

342  50 
142  60 
145  00 
147  50 
127  50 
156  00 
391  07 

65  00 
200  00 
460  71 

67  75 

11  08 
246  00 
114  00 
223  38 
124  00 
208  00 

700 
114  OO 
124  00 

54  00 
248  00 

96  00 
114  00 

243  25 
120  20 

244  00 
174  00 
132  00 
132  00 
116  00 
126  30 
118  00 
189  23 
180  00 
240  00 
242  00 
120  00 
246  00 
248  00 
114  00 
116  00 
116  00 
120  00 
114  00 
118  00 

86  00 
116  00 
246  00 
114  00 
114  00 
118  00 
248  00 
262  00 
4  00 
182  00 
122  00 

86  00 
218  00 
246  00 
244  00 
114  CO 
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Improve m-crit  of  Pvhlic  Highways — {Concluded). 


NAME. 


Charles  Abel 

Henry  Turk 

Chirk  H.  Norton . . 

James  B.  Hill 

John  Sheridan ... 
Frxinrls  Hollemn . , 
John  H.  Donovan, 
Rudolph  Beigel . . . 
John  Kelly  ■ 


Laborer. 

LnborcY 

Laborer. 

Laborer 

Laborer 

Laborer . 

Laborer. 

LalxM^rr 

Laborer . 


Rite  of 
compenaation. 


Services. 


Travel. 


Livery 

Stationery  and  printing. . 

Fuel  and  light 

Postage 

Office  rent     

Telephone  and  telegraph. 
Misctfllaneor^ 


Incidtnial  ExiH.n$n. 


Tot'il 


12  00 


2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 


per  day 
per  day  J 
per  day  I 
PvT  day  J 
per  day; 
per  day 
per  day 
per  day 
per  day 


1174  00 

$111  34 

174  00 



158  00' 

174  00 1 

174  00 

114  00 

120  OCi 

16  00 



15  OG: 



Total. 


1285  34 
174  00 
158  00 
174  00 
174  00 
114  00 
120  00 
16  00 
16  00 


$60,393  63    $5,013  17  165.403  86 


12.854  90 

49  49 

51  93 

130  90 

798  85 

324  63 

1.182  7f 


5,333  46 
170.797  32 


Maintenance  and  lieimirs  of  Improved  Public  Highways. 

ChapiiT  lio.  Laws  of  1S9S;  rliaptiT  46S.  Li\\.«i  of  lyJMj;  diaplpr  GK6,  Laws  of  1908. 


Road 
No. 


47 
125 
126 
127 
134 
174 
175 
209 

112 
21S 
111 

i2:i 

208 
215 
377 
378 
147 

181 

183 

184 

185 

234 

424 

71 

139 

140 

49 

75 

122 

291 

430 

280 


NAMK  OF  UO.\I). 


riienanpo  river 

Lrsiprsliire 

Town  Line  Kxloiisioii .  .    .  .    . 

Park  BritlKe 

FViiton 

Eiidii'ott 

ChenanKO  Tow  path 

Nineveh 

( )wasro 

Norwlcli-Plyinouth 

(Ireene  Siiiitluiile  Flals   ... 

Blodgetfs  Mill.s 

Preble-Homer      

Cortland-lionur 

Dry  den 

Cincinnatu.>^ 

McCirawville 

Burrs  Mills 

Watertown-Sacketts  Harbor 

Heiiders-on,  se(  tion  1 

Adaniij-Henderivoii,  s»M-tioti  1. 
Pierrepont  Manor- l^lli.><hiirK  . 

iSlate 

A<larn.s- Henderson,  section  2 
Belleville- Adani.s,  section  1  .  . 

riica-Pans 

Hamilton  Bridge 

Seneca  Turnpiive 

Fabius-Ai)ulia.  section  1  .  .  .  . 
F'abiu.s--Ai»uha,  section  2.  .  .  . 

iOast  Lake • 

Cemetery 

Jordan  Valley,  section  1 

Oswi'KO-SlerlintJ 

Djvi>ion  ottice . 

Total 


Town. 


County. 


Chenango  and  Dickin.son. 

Union 

Chenango 

Kirkwood 

FVnton 

Cnion 

Fenton 

Colesville 

Owasco 

Norwich  and  Plymouth    . 
(ireene  aiifl  Snmliville. . . 

Cortlandville 

Preble 

Cortlandville 

Cortlandville 

Cincinnatus 

Cortlaiuhille     

VValeriown  and  Hut  land. 

Houn.sfield 

Adams 

Kllisburg 

Lorraine 

Adams  an<l  Henderson.  . 
Kllisburg  ami  Adams.  . .  . 

Nesv  Hartford 

Vernon 

Vernon 

Fabius 

Fabius 

Skaneateles 

OnomlaKa 

Elbridge 

Oswego 


Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Broome.  . 
Broome .  . 
Broome .  . 
Cayuga. . . 
('Itenango. 
Chenango. 
Cortland.. 
Cortland.. 
Cortland.. 
Cortland.. 
Cortland,. 
Cortland.. 
JelTerson . 


Jefferson .  . 

Jefferson .  . 

Jefferson.  . 
Jefferson .  , 
Jefferson .  . 
Jefferson.  . 
Oneida.  .  . . 
Oneida,  . .  . 
Oneida.  .  . . 
Onondaga . 
( )nondaga . 
Onondaga . 
Onondaga . 
( )nondaga . 
(Jswego .  .  . 


Amount. 


$2,295  84 

4.033  HO 

104  88 

1.294   15 

155  83 

33  65 

563  00 
68  39 

837   16 

2,043  78 

2.466  45 

75  41 

135  25 

80  72 

89  03 

10  70 

150  98 
32  50 

40   12 

137  77 

49  00 
641  58 
349  96 

65   10 

1.122  66 

510  00 

23  25 

564  55 
2.671  55 
2,371  52 

151  65 

50  00 
53  21 

262  44 

'$23,535  8S 


Middle  Division:  Exgineerixg  Expensks. 
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Mill  Street  Bridge,  Cazenovia. 

Chapter  281.  Uws  of  1908. 


NAME. 


Rank. 


r'^irst  resident  engineer . 


Fred.  J.  Wagner 

David  R.  Lee .\s3fistant  engineer. 

L.  D.  Brownell I  Assistant  engineer. 


Rate  of 
compensation. 


Services. 


Travel. 


{250  00  per  month  I 
6  00  per  day  { 
6  00  per  dayi 


$60  00 

444  OC 

30  00, 


Po:itaK3 

Telephone  and  telegniph. 
Miacclbneo.  a 


InddfiUd  Experuft. 


Total. 


$5  6f 

16  81 

4  n 


Totel. 


$534  00         $26  67 


$0  2( 
38  7i 


$65  68 

460  81 

31  18 


$560  67 


39  33 


$600  00 


NAME. 


Geo.  E.  M:iynard. 

A.  CI.  Hayden 

E.  CJ.  .Scmon 

J.  G.  PodTJore .  . . 
H.  D.  Millpf 


Ovid  Street  Bridge,  Seneca  Fcdis. 

Chapter  273,  Laws  of  1908. 


Hridg?  drnftsTian. 

Bridg.*  dc^igiur. 

Bridg.'  di'signtT   . 

Bridge  draft jrnun 

3ridg{*  deaigruT .  . 

G.  M.  Bra  jne i  Bridg:^  designer .  . 


Rat-  of 
comp^nsMtion. 


II 10  00  per  month 
16000  p.T  month 
12500  p?r  month 
12.500  psr  month 
17500  per  month 
175  00  per  month 


Sirvicei. 


$^  6G 
111  52 
06  40 
13  39 
22  58 
11  29 


Travel. 


$10  IC' 


Tot  a. 


$t4  73 

111 

52 

93 

49 

13  39 

:2 

5S 

11 

29 

Totil $289  87       $10  10       $29)97 


North  Salina  Street  Bridge,  Syracuse, 


Chapter  668.  Laws  of  1906. 


NAME. 


Rank. 


Djtvid  R.  Lee Assist uit  p"gineer   . 


Travel. 


Postage. 


Total. 


Incidental  Ezptnsn. 


$3  l! 


Total. 


$132  00 


0  IS 

$132  18 
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Seneca  Street  Bridge,  Utica. 

Chapter  454.  U»-«  of  1W9. 


NAUK 


John  BarthokMnew , 

C.  N.  Hftfflcart 

W.  P.  Falkeratrln . 
R.  M.  ^  bwicr . . . . . 
C.  Cynis  Podmore., 

F.E.  Blake 

Chaa.  E.  Quimby.. 
Cbaa.  P.  Wlweke.. 

J.  A.  Jpnaeii 

J.  L  Southworth . . . 


Rate  of 
compensation. 


Bridge  designer   

Bridge  designer   

Bridge  drnfttman 

Bridge  drafUman  

Bridge  dmftAin.in 

Bridge  draftsiaan 

Junior  bridge  draftsman. 
Mechanical  draftsman. . . 
Mechiinirul  draftsman. . . 
Engineering  dmftsman . . 


$17500  per  man  tb 

175  00  per  month 

110  OOpermontb 

110  00  pn- month 

150  00  per  month 

110  00  p2r  month  11  67 

75  00  per  month  58  79, 

00  00  per  month  17  42| 

110  00 per  month  6  4£i 

I         4  00perda>  56  OC 


Serviees. 


taoi  3f 

175  0( 

no  a 
161  3;- 

9  ST- 
11 


ToUl 1807  34 


Travel.    i     Totil. 


S5  0( 


S206  35 

175  00 

110  00 

161  33 

9  33 

11  67 

5S  79 

17  42 

t\  45 

5ii00 

S5  001      CS12  34 


Durhamville  Aqueduct, 

(liapter  672.  Laws  of  1907. 


NAME. 

Rank. 

Rate  of 
compensation. 

Ser'vices. 

Travel. 

Total. 

J.  Otis  Burt 

.\sHi8tant  engineer 

1 

16  00  per  dny 

$132  00 

I3  0C 

$135  00 

Postage 

Incidtntal  Kzpmsu. 

10  51 

0  51 

Tot-il 

$135  51 

Cafjuga  and  Seneca  Canal  Survey. 

Chapter  433,  Liws  of  1909. 


NAME. 


L.  S.  Hulbiird  . . . 
J.  H.  Stirrdev;int. 
B.I.H.1II 

E.  A.Di-^rhak... 

R.(;.  VriiU 

H.J.  Stabile 

J.  .M.  Prior 

r.  H.  .Vdams 

H.  J.  Spelman  .  .  . 
(].  E.  Sch:iefor. . . 

r,.  A.  Payne 

K.  Moi'lton 

H.  Kramer 

H.  \V.  Stonoburg. 

J.  J.  Bruerkel 

J.  C.  Sophinn . . . . 

F.  \V.  Pottit 

W.  C.  Emens.  . .  . 

C.W.Avery 

J.  .\.  Smith 

L.  E.  MnvtT 

.M.H.  McVonnell. 


Rank. 


A.ssistiint  enninecr.  , 
.Assistjmt  enjiiiKTr.  . 
AftiLst^int  engineer. . 

Leveler 

Rwiman 

Rodman 

Rodman  

Chainman 

Chainman 

Chainm;in    

Chjinman 

Chainman    

Foreman  of  liorinps 
Foreman  of  Ixvings. 

.Axeman 

Chainman 

Lalxjrcr 

L'llwrer 

Lil)orer 

Li  borer 

Laborer 

Liiborer 


Rate  of 
com];)ensation. 


$6 
6 
5 
4 
3 
3 
3 
3 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 


00  i>er  da  J 
00  per  da  J 
00  per  daj 
50  piT  da> 
50  per  da> 
50  per  da> 
50  per  da  J 
00  per  da> 
50  per  d»> 
50  iXT  daj 
50  ixT  daj 
50  per  da\ 
50  per  day 
00  per  day 
00  per  da\ 
50  per  da> 
00  per  daj ' 
00  per  daj 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Services. 


$156  00 

156  00 

85  00 

117  00 

91  00 

91  00 

91  00 
78  OC 
65  00 
67  50 
(i5  00 
52  50 

117  00 

92  00' 
52  00| 

10  00; 

52  00: 
52  00 
52  00 
52  00 
52  00 
32  00 


Travel. 


$191  33 


Total. 


$347  33 

156  00 

85  00 

117  00 

91  00 

91  00 

91  00 
7S  00 
()0  00 
67  50 
a5  00 
52  50 

117  00 

92  00 
52  00 
10  00 
52  00 
52  00 
52  00 
52  00 
52  00 
32  00 


Middle  Division  :  Engineering  Expensed. 


Cayuga  and  Seneca  Canal  Survey — (Concluded), 


NAME. 


F.DeBeukeber. 
J.W.Seaton.... 
R.  H.  Byrne — 
R.  Heffeman . . . 
D.CMcGUI.... 
E.  C.  Ansley. . . . 
H.  B.  Taylor. . . . 

S.  C.  Zcluflf 

Clarence  Fbelpa. 
L.F.  French.... 
H.W.SulUvan.. 
John  Coleman . . 
Thomaa  Welch. . 
H.O.  Caldwell.. 
C.S.  Sterling... 


Rank. 


Laborer . 
Laborer. 
Liborer. 
Laborer . 
Laborer. . 
Laborer. , 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Ltiborer. . 
Ltborer. , 
Laborer. , 
Laborer. . 
Boatman 


Rate  of 
compensation. 


12 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 


00  pa*  day 
00  per  day 
00  per  day 
00  per  da) 
00  per  daj 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Services. 


$32  00 
32  OC 
32  OC 


30  00 

26  00 

20  00 

10  001 

800 

800 

600 

2  00 

2  00 

200 

200 

12  00 

Stationery  and  printinR. 
Uvery. 


Incidental  Expenaa. 


Fuel  and  light 

Postage 

Office  rent 

Tdephcme  and  telegraph . 
lUscellaneous 


Total. 


Travel. 


ToUl. 


$32  00 

32  00 

32  00 

30  00 

26  00 

20  00 

10  00 

800 

800 

600 


2 
2 
2 
2 


00 
00 
00 
00 


12  00 


$1,904  00      $19133 


$0  65 

42  50 

13 

1  10 
15  00 

2  30 
107  52 


$2,095  33 


169  20 


$2,261  53 


Surveys  for  State  Court  of  Claims. 

Chapter  576,  Lnws  of  1906;  Chapter  466,  Laws  of  1908. 


N.\ME. 


Theron  M.  Ripley. 
L.  D.  Brownell 

D.  E.  \\Tiitford ... 

David  R.Ler 

Edward  M.  Ellis... 

E.  J.  Berry 

Geo.  C.  Hannon 

A.  T.  Madison 

Carl  F.  Hopstein . . 

R.  K.  Sheldon 

Chaa.  G.  Lnmphcre , 

L.  W.  Moulton 

James  Glenn 

Urban  lurcher . . . , 
E.  LScarritt , 


Rank. 


Resident  enginetr. 
.AsHistant  engineer. 
.Assistant  cn^nccr. 
.WisUint  engineer. 
.Assistant  engineer . 

Levelcr 

Rodinan 

Rodman 

Draftsman 

Druf  tamnn 

Tracer 

Lii  borer 

Laborer 

Liborer 

Ljiborer 


Livery 

Postage 

Telephone  and  telegraph. 
Miscellaneous 


Rate  of 
compensation. 


$200  00  per  month 
6  00  per  day 
6  00  per  day 
6  00  per  da> 
5  00  per  day 
5  00  per  day 

4  00  per  diiy 
3  50  per  day 

5  00  per  day 
5  00  per  dav 

00  per  month 
2  00  per  day 
2  00  per  day 

1  50  per  day 
1  50  per  dayi 


75 


Services. 


$594  OC 

936  OC 

138  OC 

50  OC 

500 

204  00 

31  5( 

40  0( 

40  0( 

24  U 

14  0( 

11  or 

7  5C 

7  50 


Incidtnial  Expinsct. 


Totnl. 


Travel. 


$218  35 
108  75 


2  70 

10  48 

2  79 


110  50 


$2,102  69       $453  57 


$30  00 

08 

65 

11  92 


Tobl. 


$218  35 

702  75 

936  00 

140  70 

GO  48 

7  79 

204  00 

31  50 

150  50 

40  00 

24  19 

14  00 

11 

7 

7 


00 
50 
50 


$2,556  26 


42  (15 
$2,59S  91 
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Summary. 


The  foregoing  tables  are  summarized  as  follows: 


Ordinary  Repairs  io  Canals, 


1.  Erie  canal,  chapter  465,  Laws  of  190S $8,414  76 

2.  CayuKa  and  Seneca  canal,  chapter  465.  Laws  of  19()S 420  61 

3.  Black  River  canal,  chapter  465.  Law.s  of  19v)S 164  63 

Cotistruction  of  Barge  Canal. 

4.  Constnictlon  of  Barfce  canal.  Erie  canal,  chapter  147,  Laws  of  1903 116,846  39 

5.  Construction  of  Barge  canal.  Oswego  canal,  chapter  147,  Laws  of  191)3. .  41,821  43 

Improvement  of  Puhlic  Highways. 

6.  Improvement  of  Puhlic  Highways,  chapter  115.  Laws  of  ISOS 70,797  32 

7.  Maintenance  ami  repairs  of  iinprove<l  public  tiighways.  chapter  115,  Laws 

of  1898;  chapter  686,  Laws  of  1906 23.535  88 

Special  Work. 

9.  Mill  street  bridge,  Cazenovia,  chapter  281.  Laws  of  1908 600  00 

10.  Ovid  street  bridge.  Seneca  Falls,  chapter  273.  Laws  of  1908 299  97 

11.  North  Salina  street  bridge,  Syracuse,  chanter  66s.  Laws  of  1906 132  18 

12.  Seneca  street  bridge,  Uiica,  chapt.'r  454.  Laws  of  lUt>9 812  34 

13.  Durhamville  atpieduct,  chapter  672,  l^ws  of  1908 135  51 

Special  Surveys. 

14.  Cayuga'and  SoFieca  canal  survey,  cliiptor  433.  L-r.V'<  of  19  K) 2,264  63 

15.  Surveys  for  Slate  Court  of  Claims,  cliapier  466,  Law;>  of  19.fS 2,598  91 

Total $268,844  46 


illDDl.K    DlVISIOX:    CV>.VTK.\CTi 


i 

5     i 
5     3 

% 

s    s      s 
i    i     i 

r 

i      I        8 

r 

.t 

< 

1 

1 11  i 

i  s!i    5 

1 

o 
2 
1 
6 

3    .      5 

1:1 
ill 

1  :   1 

s|  1 
5 

iJ 

Ii 

ii 
il 

11 

L." 

ll 

=1: 
1^' 

ii 

III 

i  1  i 

a: 
C 

i 
'■ 

o 

i 

■t; 

;;£;=ss?!:as 

-  = 

3S!SSgS|S|5 

=  1 

h^ 

USS:2g3sg:322 

a 

^ 

SSS8832ig?8 

S! 

E!i8s3i?S2 

1° 

""""""^ ''"'''"" 

, 

p.    »  f 

§ 

;L  ' 

^ 

1^ 

1 

1    if 

^ 

■i 

il 

1 

i 

'        HUH 
ll|5|IClg| 

iirii 

S 

; 

-  £ 

S 

^ 

^  = 

»5;j5jw-jrf 

« 

■^ 

Ii 

i!!S!rsiisl 

* 

= 

^ 

ii; 

i^i'i^iiiti 

^ 

=  1 

iilirtlMfi 

i 

.^^j^ 

■ 

o 

=  ■ 

5 

:     :£il 

£; 

:  :  :  :  :5Ee 

i 

■ : ; ;  :2£s 

1; 

1 

:  .  :  .    ^^^ 

-1 1 

i 

j:.     :  :Eii 

% 

r- 

■*|S-il  III 

i 

l«l!i  i!i= 

iiiJIIIIill 

Hki'ort  of  State  EMiixKKR. 


If 

- 

aS5?*K5SiSI?SS™^   =2gKS?S25SSS?«JS;; 

1 

a 

f 
1 
1 

i 
1 

1 

1 

ti 

iiiiHi'iiiiiSii  iisiiiiigissssi 

mummm  mmmmii 

'■:':■■%■'■  = 
.  ;  .-   s  ■  :  ■ 

t*|:ii|»  I 

-       ====== 

:■■■■?■  f  .ilia 
^^^   i : :  ^^ :  JrllJJJ 

lili 

2m  iiiiiiiiiiiiiii 

Middle  Division:  Contbacts, 


_ 

SS8g2gge  SSSS  as  8  8  S!!;S2  IS  s  s 

St 

mmm  =sss  m  §  i  iisii  s  s  s 

J:"SigS  nsss   SS  S  §  SS3S3  3  s  s 

88888888  iSaS  SS  8  8  88888  8  g  : 


ii 


spa 


2  -fiS^" 


lis'  ep'iifapg^iEfs*  lr-5tl^ 

01      i2li|lt|iiis'|ifi!    ii|ili 
i  iiiiiiii  ilii  11  i  I  MMi  i  i 


5  5  :  :  :  :  :£5   £5  :  :  £5  £  :  :  :  ;££ 

^  i  ;  :  :  :_:|'i   aa  :  :  a i"   ?  :  :  :sSS 

I    sJJ  :  :  =  2|    II  :  ;   11   I  :  ;=|| 

I   l  =  ais:^ll  lltl  II  I  g  -fl^ill 


182 


Report  of  State  Exginees. 


'A         ^ 

c 

S'^1» 

»c 

l*|S 

1- 

S2| 

M 

*— • 

** 

Ci 

^» 

Cfe 

i': 

oo. 

„« 

s^ 

•» 

■     t.. 


S£     ■ 


^E>^rt 


«0 


a; 


^  I 


?: 


p 


i      2 


I 

I 

>. 

o 

E 


I'* 


C3 


o 


?4         C 


CC:      '-»     M? 


^        ^         *»         l«^  *» 


OwS  *0  00  W  W  WW 


r  *;;:: 


II       xC 


a'f. ' ' 


0»     ?:  — w     X*    04 »"    r*     o     ^w^ 
I'.     — ^r«     I*     X -^     ©     ^         « 


O  ^  'V   ** 

Id  * 


5  =  E 

—  i  r. 

■     4. 


o 
o 


to      l-X£       —      WN      X      rt      {<«■* 

!<:     xoiSi     X     CO     X     X     t>.M 


'.s|       t*  «f  -^       ^       06  O 

r-     «     '-     «o     «^     ^ 


9      C4      «0tO 

to     "^     00 

04       ^Cb 


I    u;S 


c     ceo     c     c 

C      «ftrtO      c      c 


C      Mr**X 


/^       '""       Q       C5  ''^ 
COO      CO 


O  O-*  ^  CO  c«o 
c0  kcxx  c0  o*^  e^  X  CM 
»c     woc3»     »ft     h-x     ^     *ti     35io 


W       —  O)  0»       M 

•^     'Necf     X 
X     ^     —     o 


o 


2 

a 


2 
id 


o 
a. 


o 


^  i  ^ 


•  s  o 

^  SJja 

i*  t  - 


C  — 
C^  C9-. 

c  =  S 

w  eg 
■'-  ^  ^^ 

if?!' 
•-  ^u; 


t'sc     ^     n     wo 


i   ■  >. 


•r. 

■Mb 


5 


.C4 


<o 


►**  t,  t.  c- 


55 


Q  C  O 
\^  w  w' 


5.S 

Hi 


X 

o 


2  s  g  X  g  g  e  g  fi  §  g  fi  *  g, 


e 
252!:  «* 

0. 


s 


c 


o 

tc 

is 
J5 


c 


•ft 


o 

2: 


CO 
O       X 

C  c^  r  i/ 
«  i4  g  sa 

B9  arf  X!  •-■ 


O   w 


Itc     ic     £Sti^     '^     o>x     X     a»     oo 


X     X     or^^^     co     o«0     co     <o     a 


A«    O'  *i> 


a.    &    =  =  r;    -•    ■=  ej     oat 


Z 


c 
o 

•mm 

ti 

u 

O 

C 
0 

be 


>. 


o 
c 

p 

w 


4 


SC-i  p 

E^5  c 

P  •-  7  S^ 

"~  ~;  — «  »^ 


»*«  w   t. 


C 


0^ 


5     o^ 


a-     5'     »-  c 


I  -r     "^ 


1  •  ^ 


I       I  c 

c  c  c    =    ^r-oQ 

^"'      ^M       ^^  ♦^^  ^~  * 


c 

a 
E 

6 

c 
o 


c 
o 


3: 

c 


u 

*^ 

o 


o 

■X 


u 


x: 


>     .1 

9* 


C 


Middle  Division:  Water  Recokds. 


183 


o 

M 

O 

» 

M 

P 
CO 


M 


B 
o 


S?5     "" 

O 

o 

M 
M 

< 

O 
P 

< 


in 

Q 
K 
C 

O 

Eh 


00     JJ 


Si 

1 
I 


ja 


t^ 


B 
O 


e 
.2 

I 


I-  •5i|ii6 


^1  J=lji 


T        .^    L    'i?    w   i-jg 

B&! 

O  «9  O 

aaaaaaOiOiOiO. 


S  S  c  S 


000 


g 

< 

« 
u 

H 
■< 


o. 


eo 


Oft  Oft 

—9.91 
—10.21 

—14.81 
—14.91 

a 


d 


00    Oft 


■00t» 


u 

< 


^ 


< 
PC 


ss 


IP 


s  s 


op 


T 


IQ 


T 


1  s  . 


KSS  ^ 


U3 


to  00 


TT 


00  QO 

d»-I 


5  «e  p 

td  H 

be 


Si 


& 


S8 


S 


C4 


ID  2*2 


OCQ 


O^H^Cd    Oft    0>4i0w 


22^" 


o 

1-3 


e5 

e 
g 


>   3 


a 


c 


=  ^s 


alls 


o 


Pi 


i 

o 

■♦-» 

o 
e 

> 


c3 

0)    Mi 


REPORT 


OF  THE 


DIVISION  ENGINEER 


OF  THE 


WESTERN  DIVISION 


For  the  Fiscal  Year  Ended  September  30,  i909. 


[1S5] 


WESTERN  DIVISION 


Statk  of  Xkw  York 


J 


Department  of  State  Exuixeer  and  Surveyor, 

Western  DiviyioN. 

RooiTESTKR,  X.  Y.,  October  1,  1909. 
Hon.  Frank  M.  Wit.ltams,  State  Engineer  and  Surveyor,  Albany, 

^  T    •      .JL     •  • 

Sir. —  I  have  the  honor  of  submitting  herewith  my  annual  report 
as  Division  Engineer  of  the  Western  Division,  for  the  fiscal  year 
ended  September  30,  1909. 

The  principal  work  of  this  division  has  consisted  in  performing 
the  necessary  engineering  work  in  connection  with  the  existing  canal 
system,  making  surveys,  plans  and  estimates  and  supervising  the 
'construction  of  the  Barge  canal,  under  chapter  147,  Laws  of  1903, 
and  amendments  thereto. 

Also,  in  making  surveys  and  plans  and  supervising  the  improve- 
ment of  public  highways,  under  chapter  115,  Laws  of  1898. 

The  work  on  highways  was  formally  turned  over  to  the  State 
IIi":hwav  Commission,  Februarv  17,  1909. 

For  canal  purposes  the  Western  Division  comprisc^s  that  part 
of  the  canal  system  of  the  state  extending  fnmi  the  east  line  of 
Wayne  county  to  the  westerly  line  of  ^laiii  street,  in  the  city  of 
Buffalo,  covering  a  t(ital  of  147.88  miles  of  navigable  waters.  For 
Barge  canal  purix>ses  the  division  is  practically  the  same  as  the 
canal  division,  excepting  that  the  work  terminates  at  the  Xiagara 
river  at  Tonawanda.  Xo  constriiction  work  is  nccessarv  in  the 
Xiagara  river  between  Tonawanda  and  Buffalo. 

Cooperation  has  been  extended  and  assistance  given  to  the  De- 
partment of  Public  Works  in  making  surveys,  plans  and  estimatis; 
also  aj)i>r()priation  maps,  whenever  requested. 

Surveys  and  maps  have  been  made  and  testimony  given  on  hv- 
half  of  the  State  in  the  Court  of  Claims  and  in  suits  brought 
afi;ainst  the  State  for  dama^-c^s  resultiiiir  from  leaks  and  breaks  in 
the  canal. 
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Surveys  have  been  made  for  a  new  l)ri(lge  to  be  constructed  at 
Gcoriria  street,  in  the  eity  of  IJuffalo,  chapter  4.')2,  I^ws  of  lOUO  : 
also  fur  a  boat  landing  and  pier  at  Dresden,  chapter  2GG,  Laws 
of  11)08,  and  for  a  light-house  at  Keuka  lake  outlet,  chapter  2<)<k 
Laws  of  1008. 

The  lift  bridge*  at  Lyell  avenue,  Iloehester,  has  b(K»n  completed, 
leaving  only  one  contract  pending,  namcdy,  the  Allen  street  bridge 
at  Koch(st<r. 

The  details  of  contracts  comj)leted  and  in  force  are  herewith 
appended : 

COXTKA(^T  (X)MPLETEI)  DrUTXG  THE  EISCAL  YEAR 

ENDED  SEPTEMBKR  :U),  1009. 

LyEI.L   AVKNITK    I>RIIHJK,   KoiMIKSTER. 

(Chapter  l>87.  Laws  of  1008.) 

Ct»ntract  dated,  December  3,  lOOS. 

Contract  to  l)e  comjde^tcd,  ilay  1,  1000. 

Contractor,  W.  J.  Burns  Co.,  Syracuse,  N.  Y. 

Total  appropriation    $50,000  00 

Engineer's  ( stimatc ar»,tK30  00 

Contract  price :](),070  40 

Einal  estimate :]1,:]:'.0  04 


This  is  a  ba-^cule  bridge,  constructed  over  the  existing  Erie  canal 
at  J^yell  avinue,  in  the  city  of  KochestcT.  The  i)lans  contemplat- 
ing the  construction  of  this  structure  were  5ulo]>ted  November  IT, 
1008,  bv  the  Canal  I5t)ard. 

This  is  a  skew  bridge?,  nuikiiig  an  angle  of  00  d(»gre(>s  with  the 
center  lin<»  of  the  canal.  The  bridge  has  two  main  plat^  girders 
70  ft.  »5''^4  in.  in  length,  with  a  cb^ar  roadway  of  oS  f(H»t  and  plank 
sidewalks  S  feet  in  width  on  either  side  of  the  bridirc  The  clear 
S])an  betwcK  n  abutments  is  4.")  ftn^t. 

The  bridge  is  counterweiglited  with  a  reinforced  concrete  counter- 
M'(  ight  ])Iac(d  in  a  pit  below  tlu-  level  of  tli"  street  at  the  east  end 
of  the  l)ridge,  thus  leaving  the  street  clear  of  all  obstructions.  The 
])avenient  on  the  bridge  ])roper  is  constructed  of  hard  maple  strips 
three  inch(-s  in  wi«ltli,  ])laced  on  e<liie  and  boltcMl  tng(»ther  to  form 
slabs  and  treated  with  a  wood  pre^-ervative. 
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This  bridge  is  operated  by  two  25-hor>e-power,  direct  current 
motors,  wliich,  together  with  the  machinery,  are  set  on  the  counter- 
weight, moving  with  it.* 

Tlie  old  fcHjt-bridge  was  cut  off  on  the  west  end  and  moved  to  a 
new  position  just  south  (if  the  new  bridge. 

Work  was  commenced  on  this  bridge  December  17,  1908,  and 
completed  July  17,  1909.  The  bridge  has  worked  successfully 
and  is  giving  coiliplete  satisfaction. 

COXTRACT  PEXDIXG  SEPTEMBER  30,  1909. 

COXSTRUCTIXG    A    LIFT    BRIDGE    AT    AlLEN    Strp:ET,    ROCHESTER. 

(Chapter  291,  Laws  of  1908.) 

Contract  dated,  Janmirv  IT),  1909. 

Contract  to  be  completed,  June  1,  190.9. 

Contractor,  Win.  T.  !McKibben  Company. 

Api)ropriation    $50,000  00 

Engineers  estimate    f35,503  00 

(Vmtract  price 2G,708  .10 

Payments  to  September  30,  1909 17,482  50 

Plans  for  this  bridge  were  adopted  by  the  Canal  Board  October 
21,  1908,  and  call  for  the  construction  of  a  bascule  bridge,  with 
plate  girders  ()9  feet  long  and  having  a  clear  roadway  30  feet  wide 
and  i)lank  sidewalks  8  fcH*t  wide  and  a  span  of  -18  feet  between 
abutments. 

Work  was  start<d  January  18,  1909,  but  owing  to  delays  in 
obtaining  steel,  machinery,  (*tc.,  but  80  i)er  cent  of  the  work  was 
comjileted  on  October  1,  1909. 

BARGE  CAXAL. 
Chapter  147,  Laws  of  1903. 

For  the  purpose*  of  carrying  on  the  Barge  canal  work,  the 
Western  Division  is  divided  into  the  following  residencies: 

Erir  Canal  Tle^fidenru  Xo.  8.  From  the  easterlv  line  of  Wavne 
county,  at  the  southeast  corner  of  the  town  of  Galen,  to  the 
westerlv  line  of  Wavne  countv,  one-half  mile  west  of  the  vil- 
lage  of  Waynesport,  Wayne  county.  B.  E.  Failing,  Resident 
Engineer,  in  charge,  with  office  at  Lyons. 
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Erie  Canal  Residency  Xo.  9-A.  From  the  westerly  line  of 
Wayne  county  to  the  Gene-ee  river,  following  the  route  of  the 
present  Erie  canal  to  Kings  Bend,  near  Pittsford,  and  thence  by 
a  land  line  to  the  Genes«»  river.  ().  F.  Bellows,  Resident  En- 
gineer, in  charge,  with  office  at  Rochester. 

Erie  dandl  Resiihmru  Xo,  9-B.  Bv  wav  of  a  land  line  from 
the  Genesee  river,  south  of  Rochet^ter,  to  South  Greece,  then(»e 
along  the  present  Erie  canal  to  the  westerly  line  of  Monroe  county, 
alx>ut  3  mil(»s  west  of  the  village  of  Brockport.  Thomas  J.  ^for- 
rison.  Resident  Engineer,  in  charge,  with  office  at  Rochester. 

Erie  Canal  Rcsiden'Cy  A'o.  10-A.  From  the  westerly  line  of 
Monroe*  county  to  a  i)oint  100  f(H»t  oast  of  Gasi)ort  bridge,  in 
the  village  of  Gasi)ort,  Niagara  county.  Charles  A.  Tngersoll, 
Resident  Engineer,  in  charge,  with  office  at  Medina. 

Erie  Canal  Bemhncy  -No.  10-B.  From  a  point  100  feet  east 
of  GasjK)rt  bridge  to  the  head  of  the  present  guard-lock  near  the 
village  of  Pendleton,  Niagara  county. 

Erie  Canal  Residency  So.  11.  From  the  head  of  the  guard- 
lock  near  the  village  of  Pendleton,  Niagara  county,  to  the  Ni- 
agara riv(»r  at  Tonawanda,  to  and  through  the  city  of  Buffalo, 
Erie  county.  (\  J.  ifcDonough,  First  Assistant  Engineer,  in 
charge  of  residcnci(s  10-B  and  11,  with  office  at  North  Tona- 
wanda. 

The  re])ort-s  of  the  several  R^^*^id(»nt  Engineers  on  the  work 
done  during  the  fiscal  year  ended  Sej>tend>er  30,  1900,  on  their 
r(»s|)(vtive  residencies,  fcdlow: 

EiUE  Canal,  Residency  No.  S. 

Re-ident  Engineer  B.  E.  Failing  reports: 

*•  This  residoncv  extends  from  the  easterlv  line  of  Wa\Tie 
(•< unity,  at  the  soiitlieast  corner  of  the  town  of  Galen,  to  the  west- 
erly line  of  AVavne  countv  one-half  mile  west  (»f  the  villaire  of 

AVavn(M)ort,  Wav  no  countv. 
<       I  •  t 

"  Tn  the  fall  of  1008  all  ])r,'liminarv  work  and  contract  jdans 
for  the  low-level  routc^  of  the  canal  throuirh  this  residencv  were 
finisliefl.  On  this  route  the  roidencv  was  divided  into  three  con- 
tracts  —  Nos.   47,  4.^   and   40. —  two  of   them  heinc:  as  follows: 
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"  Contract  Xo.  47  extends  from  the  sontheast  corner  of  the 
town  of  Galen  to  a  point  near  tiie  Xew  York  Central  railway 
crossing,  at  Lyons. 

"  Contract  No.  48  extended  from  Lyons  to  about  two  miles  east 
of  Palmyra.  The  route  followed  the  present  river  channel  through 
Lyons  and  the  valley  north  of  Xewark  and  East  Palmyra. 

"  The  route  of  contract  Xo.  48  was  found  to  be  very  expensive, 
on  account  of  the  rock  west  of  East  Palmvra  and  because  a  mim- 
ber  of  railroad  crossings  and  changes  were  required.  In. August, 
1909,  the  route  of  contract  Xo.  48  was  changed  for  its  entire 
length,  about  15  miles.  The  route  adopted  passes  through  the 
southern  part  of  Lyons,  through  Xewark  along  the  line  of  the 
Erie  canal  and  follows  the  valley  through  Port  Gibson  to  Pal- 
myra, remaining  south  of  the  West  Shore  and  Xew  York  Cen- 
tral railways  for  the  entire  length  of  the  contract.  This  change 
shortens  the  route  by  IV2  mila^. 

"  The  construction  work  on  this  residency  has  now  Ikh^u  di- 
vided  into  five  contractus,  namely,  Xos.  47,  48,  70,  77  and  49, 
with  the  following  extents : 

"  Contract  Xo.  48  extends  from  Creager's  bridge  to  Lyons. 

"  Contract  Xo.  76  extends  from  Lyons  to  Port  Gibr^on. 

*'  Contract  Xo.  77  extends  from  Port  Gibson  to  a  point  one  mile 
west  of  Palmvra. 

"  Contract  Xo.  49  extends  from  a  })oint  one  mile  west  of 
'  Palmyra  to  the  Waynt^Monroe  county  line. 

"  Work  (lone  lu  res'uJencij  office.  Afaps,  ])lans  and  estimates 
have  been  made  on  the  alternative^route  of  contract  Xo.  4S  and 
the  contract  drawings  are  about  90  j)cr  cent    finished. 

"  The  contract  jdans  for  contract  X"o.  49  have  b?en  entirely 
*  finished. 

"  Preliminarv  work  on  contract  Xo.  77  is  about  90  ]>er  cent 

finished. 

"Preliminary  work  on  contract  Xo.  76  is  about  25  per  cent 

finished. 

''Field  irorli.  The  field  work  has  consisted  Qf  making  a  topo- 
graphic survey  of  the  new  route  of  contract  Xo.  4-^;  running 
center  line  and  taking  cross-sections.  All  field  work  is  completed 
on  contracts  Xos.  48,  49  and  77  and  abrmt  50  per  cent  of  the  field 
work  is  com])leted  on  contract  Xo.  70. 


VJ2  IIkpokt  of  Statk  Engixekk. 

'*  BoriiKjx,  Jioriiigs  Lave  been  eumplctetl  on  eoiitraets  Xos.  4S, 
4i)  and  77. 

*'  On  (»on tract  Xo.  7G  al)out  25  i)er  cent  of  the  borings  have 
been  taken. 

*'  It  is  exiHicted  that  the  preliminary  field  and  otfiee  work  will 
1h'  iinished  in  XovemlK^r,  11)01). 

*'  Constniction  \corl\  Contra-ct  Xo.  47.  Up  to  the  present 
time  only  one  contract  on  this  residency  has  been  jdaced  nnder 
construction,  viz.,  contract  47  is  for  the  construction  of  the  Barge 
canal  from  the  southeast  corner  of  the  town  of  (lalen  to  a  i)oint 
near  the  New  York  Central  railway  crossing  at  Lyons;  length, 
14.4G  miles. 

^^  This  contract  was  let  Xovendn^r  150,  19()S,  to  the  Crowell, 
Sherman,  Stalter  romj)any,  of  Clc^veland,  Ohio.  Work  on  the 
contract  was  startc^l  in  March,  IDOO,  and  has  consisted  chiefly  in 
clearing  and  excavating. 

'*  This  c<rtitract  is  e>sentially  a  hydraulic  dre<lging  contract. 
A  20-inch  Bucvrus  suction  dredge*  was  installeil  and  assembled  at 
Clyde,  which  jKunt  is  at  al)out  the  middle  of  the  contract.  Ac- 
tual dredging  operations  were  begun  with  th(*  dnulgti  on  Juno  28, 
in  the  river  at  (^lyde.  working  in  thrcM*  shifts;  the  object  of  start- 
ing at  this  iK)int  being  to  dig  a  channel  dtH^p  enough  to  float  the 
driMlgc  and  also  for  obtaining  <*oal  and  supjdies  to  deep  water 
b(  low. 

*' Hard  material  was  encountered  here,  consisting  of  gravel, 
dav  and  soft  shale.      This  niat<^rial   was  found   to  be  too  hard 

« 

to  dredg(»  without  racking  tlu*  machinc^ry  and  a  tem]>orarv  dam 
wa<  constructed  in  the  riv(»r  thn^*  mili^s  Ih'Iow  to  obtain  suffi- 
cient water  to  float  the  dredge  over  the  bars. 

"  The  dredge  was  then  moved  down  to  Sta.  r)S^r)  and  started 
in  the  land  cut,  known  as  the  'licit'  cut  July  10.  The  prism 
WMs  eloaned  up  entirely  to  Sta.  r)S71  *  (>0  on  July  ol,  removing 
about  120,000  cubic  yards  in  13  days,  (»f  which  the  gi'cater  part 
was  '  T)aid '  nuitcrial.  The  dredirinir  work  which  the  dredge  was 
al>le  to  do  east  of  Olvde  to  the  count v  line  has  Immmi  tinished. 

''There  were  172  <lavs  from  the  time  the  <lnMlo-e  began  w^ork 
until  it  was  ti(Ml  up  for  the  winter,.  IS  days  w(»re  lost  in  mov- 
ing and  repairing,   making  154  actual   working  days.      During 
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this  time  1,181,500  cubic  yards  of  material  was  excavated,  which 
included  about  166,000  cubic  yards  of  heavy  gravel.  Of  this 
amount  1,037,605  cubic  yards  was  paid  material,  so  that  the 
material  paid  for  was  about  12  per  cent  under  the  actual  amount 
removed.  The  average  excavation  per  working  day  for  the  season 
was  7,668  cubic  yards,  and  about  3^/2  miles  of  canal  were  com- 
pleted. 

"Work  on  this  contract  is  about  10  per  cent  completed  and 
is  up  to  the  schedule  of  time  for  completion. 

"Appropriation  surveys  and  maps  have  been  made  and  all  but 
five  parcels  have  been  appropriated  on  this  contract. 

"  The  following  table  shows  the  status  of  the  work  at  the  pres- 
ent time  and  shows  the  progress  during  the  past  year: 


ITEMS  OF  WORK 


Clearing acres 

Excavation cu.  yda. 

Foundation  pUes lin.  ft. 

15-in  YitriEed  pipe,  laid lin.  ft 

Trench's  and  backfil'g  for  same .  .lin.  ft. 

Grofls  eatinuite 


Preliminary 
estimate. 

Work 
done 

during 
year. 

Total 

work 

done  to 

date. 

Percent 
or  work 

done 
during 

year. 

225 

5.310,800 

4,500 

865 

865 

131 

575.437 

43 

786 
786 

131 

575.437  ■ 

43 

786 

786 

58.2 
10.8 
1.0 
91.4 
91.4 

$1,273,071  35 

1118.503  61 

$118,503  61 

9.3 

Percent 
of  work 

done 
to  date. 


58.2 
10.8 
1 

91 
91 


.0 
.4 
.4 
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Erie  Canal,  Residency  Xo.  9. 
Prior  to  April  1,  1909,  Residency  No.  9  extended  from  the 
east  line  of  Monroe  county  to  the  west  line  of  the  county,  a  dis- 
tance of  about  4r0  miles.  This  entire  residency  was  under  the 
charge  of  Thomas  J.  Morrison,  Resident  Engineer,  up  to  April 
1,  1909,  when  the  residency  was  subdivided  at  the  Genesee  river, 
that  part  east  of  the  Genesee  river  being  designated  as  "  Residency 
ft-A,'*  O.  F.  Bellows,  Resident  Engineer,  being  placed  in  charge, 
while  the  portion  west  of  the  river  was  called  "  Residency  jSTo. 
9-B,"  of  which  Thomas  J.  Morrison,  Resident  Engineer  is  in 
charge. 

Erie  Canal,,  Residency  No.   9-A. 

Resident  Engineers  Bellows  and  Morrison  report  on  Resi(l(>noy 
Xc.  9-A  as  follows: 

"  This  residency,  extending  from  the  westerly  line  of  Wayne 
county  to  the  Genesee  river,  following  the  route  of  the  prc^t^it 
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Erie  canal  to  Kings  I^end,  near  Pittsford,  and  thence  by  a  laud 
line  to  the  Genesee  river. 

"  Preliminary  Surveys. 

"  Contract  Xo.  63.  Preliminary  surveys,  borings  and  soinid- 
ings  were  made  under  the  direction  of  Assistant  Engineer 
George  C.  Mills,  and  the  base  line  of  survey  monumented.  Thi? 
old  blue  lines  of  the  canal  were  resurveyed  and  partially  staked 
out.  Contract  drawings,  with  the  exception  of  structures,  were 
prepared,  to^e»ther  with  preliminary  estimate  of  prism  quantities. 
Lay-ont  plans  of  structures  were  prepared  and  forwarded  to 
Albany. 

*'  The  original  blue  line  and  the  ^  nine  million  '  blue  linr^  have 
been  located  and  marked  with  gas  pipe  monuments;  the  center 
line  has  been  partially  run  by  off-set  lines ;  surveys  and  compara- 
tive studies  were  made  for  the  relocation  of  the  spillway  at  Fair- 
port  ;  surveys  and  rock  soundings  have  been  made  at  bridge  loca- 
tions in  and  near  Fairport;  also  detailed  information  furnished 
when  requested  by  the  Division  Engineer's  oflSce. 

"  Contract  No.  23.  Appropriation  surveys  have  been  made, 
field  notos  sent  to  the  Division  Engineer's  office  for  the  prepara- 
tion of  appropriation  maps,  and  center  line  run  and  monumented. 

''  Const  ruction  Worh. 

"  Three  contracts  are  under  construction  on  this  ret^idencv, 
with  work  done  as  follows: 

''  Contract  No.  38.  This  contract  provides  for  the  construc- 
tion of  superstructure  and  ^ubstnicture  and  approaches  for  a 
highway  bridge  at  Wappings,  2.5  miles  west  of  Fairport,  Sta. 
2003  +  51 ;  Henry  Tosh  and  Son,  of  Port  Gibson,  IS'.  Y.,  con- 
tractors; H.  R.  Wickham,  Assistant  Engineer,  in  charge. 
Amount  of  contract,  $17,157.50. 

"  This  contract  was  completed  the  early  part  of  August,  1909, 
the  final  estimate  showing  the  total  value  of  work  done,  including 
alteration  Xo.  1,  as  $16,286.67. 

"  This  contract  stipulated  that  the  material  for  forming  the 
bridge  approaches  should  be  taken  from  the  canal  prism,  the  ex- 
cavation being  made  to  the  grade  and  slope  line?  contemplated  for 
the  adjacent  contract,  Xo.  63. 
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"  Excavation  was  done  with  drag  and  wheel  scrapers  until  the 
old  canal  bed  became  too  soft  for  team  work,  when  a  one-yard 
bucket  excavator,  manufactured  by  the  Doby  Foundry  and 
Machine  Co.,  was  used  in  connection  with  dump  cars. 

'^  A  detailed  table  for  this  contract  follows : 


ITEMS  OF  WORK. 


Coffer-dams,  pumping,  tMlling  and  draining 

lump  Bum 

Excavation cu.  yds. 

Lining cu.  yds. 

Sawed  lumber ft.  B.  M. 

Second-class  concrete cu.  yds. 

Thlrd-daas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

FirstHdass  masonry  coping cu.  yds. 

Third-class  stone  paving sq.  yds. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Wooden  pavement sq.  yds. 

Wooden  fence Tin.  ft 

(irooB  estimate 


Prelimi- 
nary 
estimate. 

Work 
done 

during 
year. 

Total 

work 

done  to 

date. 

Percent 
of  work 

done 
during 

year. 

1200 

t200 

$200 

100 

12,788 

12.835 

12,835 

100 

000 

846.5 

846.5 

100 

2,500 

1.986 

1.086 

100 

250 

212.5 

212.5 

100 

26.6 

13.7 

13.7 

100 

90.2 

89.2 

89.2 

100 

2 

1.65 

1.65 

100 

266.5 

240 

240 

100 

105.000 

103.127 

103.127 

100 

8,755 

8.306 

8.306 

100 

275 

263.6 

263.6 

100 

1.500 

1.575 

1.575 

100 

$16,869  90 

$16,286  67 

$16,286  67 

100 

Per  cent 
of  work 

done 
to  date. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 


"  Contract  No.  41.  For  the  building  of  embankments,  Iron- 
dequoit  creek  crossing;  length  of  contract,  about  0.8  mile.  Butler 
Brothers  Construction  Company,  of  Xew  York  city,  contractors; 
L.  G.  Fisher,  Assistant  Engineer,  in  charge.  Amount  of  con- 
tract, $281,330.     Work  done  to  October  1,  1909,  $90,410. 

"  One  70-ton  Bucyrus  steam-shovel,  three  standard  gage  24  to 
30-ton  locomotives,  6-yard  dump  cars  and  pipe  line  with  water 
jets,  also  a  hydraulic  dredge  with  12-inch  suction  and  discharge 
pipes  were  installed  on  this  contract  for  doing  the  work. 

"  The  embankments  on  this  contract  are  made  of  pure  sand, 
either  deposited  from  dump  cars  and  the  material  jetted  away 
from  the  tracks  by  water-jets,  or  else  pumped  to  the  embankment 
site  bv  hydraulic  dredge. 

"  The  following  table  gives  the  status  of  the  work  at  the  present 
time  and  shows  the  progress  during  the  past  year: 


ITEMS  OF  WOR 


Clearing lump  sum 

Grubbing cu.  yda. 

Excavation cu.  yda. 

Embankment cu.  yda. 

Grcm  estimate 


Prelimi- 
nary 
estimate. 

Work 
done 

during 
year. 

Total 

work 

done  to 

date. 

Par  cent 
of  work 

done 
during 

year. 

1250 

19,000 

1.072.000 

865,000 

$120 

13.748 

336.304 

304.618 

1120 

13,748 

336.304 

304.618 

48 
72.4 
31.4 
35.2 

1281.790 

100.416 

190.416 

32.1 

Per  cent 
of  work 
done 
to  date. 

48 
72.4 
31.4 
35.2 


82.1 
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"  Contract  No.  23.  Provides  for  the  construction  of  the  land 
line  from  Kings  Bend  to  the  Genesee  river,  a  distance  of  5.63 
miles.  Millard  &  Lupton  Co.,  Philadelphia,  Pa.,  contractors. 
Frank  T.  Marsh,  Assistant  Engineer,  in  charge.  Amount  of 
contract,  $1,887,036. 

"  This  contract  was  signed  on  August  18,  1909,  and  up  to  Sep- 
tember 30  the  contractors  had  done  no  contract  work,  but  had 
assembled  a  considerable  part  of  their  plant,  consisting  of  three 
70-ton  Bucyrus  steam-shovels,  eight  12  to  18-ton  narrow  gage 
lo(»omotives,  4-yard  dump  cars,  drag  and  wheel  scrapers,  wagons, 
carts,  etc." 

Erie  Canal,  Residency  No.  9-B. 

Kesideiit  Engineer,  Thomas  J.  Morrison,   reports  as  follows: 

"  This  residency  extends  by  way  of  the  land  line  from  the 
Gencsei^  river  south  of  Rochester  to  South  Greece,  thence  along 
the  present  Erie  canal  to  the  westerly  line  of  Monroe  county, 
alx)nt  3  miles  west  of  the  village  of  Brockport. 

"  The  resid(*ncy  embraces  the  following  contract  sections : 

**  (^ontract  Xo.  21,  from  the  Genesee  river  to  the  Xew  York 
Central  railroad  crossing  near  Lincoln  Park,  a  distance  of  2.4.5 
miles. 

"  Contract  No.  6,  from  the  New  York  Central  railroad  crossing 
to  about  one  mile  east  of  South  Greece,  a  distance  of  3.28  miles. 

"  Contract  No.  60,  from  the  west  end  of  contract  No.  C  to 
about  one-half  mile  west  of  Adams  Basin  bridge,  a  distance  of 
8.53  TTiJles. 

"  Contract  No.  61,  from  the  west  end  of  contract  No.  60  to 
the  west  line  of  Monroe  county,  a  distance  of  7.39  miles. 

"  Contract  Xo.  21.  Surveys  of  land  required  for  spoil  banks 
hav(»  Ixen  made,  toirether  with  appropriation  surveys  of  some  of 
the  laivi  to  le  raken. 

"  Contract  No.  6.  F.  A.  Ma^olli  is  contractor  for  this  work, 
with  H.  J.  Hemstreet,  Assistant  Engineer,  in  charge.  Fairly 
good  process  has  been  made  during  the  year. 

"  Steam-shovel  No.  1,  with  train  outfit,  worked  from  Sta.  2571 
to  Sta.  2590,  to  December  29.  1908.  when  it  was  taken  out  of  the 
cut. 
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"  The  bridge  conveyor  worked  from  Sta.  2648  east  to  Sta. 
2590  +  50,  taking  out  center  cut  down  to  grade.  In  June,  1909, 
it  moved  back  to  Sta.  2645  +  50  and  started  there  working  east, 
finishing  canal  prism  full  width  and  depth.  The  slopes  were 
dressed  down  by  hand  ahead  of  the  conveyor.  This  work  has  been 
carried  east  to  Sta.  2614,  making  a  completed  canal  section  from 
Sta.  2614  to  Sta.  2645  +  60. 

"  Four  channelers  worked  in  conjunction  with  the  conveyor, 
cutting  down  the  rock  sides  from  above  the  proposed  water  sur- 
face to  grade.  This  work  has  been  done  from  Sta.  2608  +  75  to 
Sta.  2651  +  50.  Two  additional  channelers  have  been  set  up  just 
west  of  the  Falls  road  bridge  (Sta.  2651  +  50)  and  have  started 
to  continue  to  the  west  the  cuts  made  by  the  other  channelers. 

"  In  May,  1909,  two  steam-shovels  with  the  necessary  locomo- 
tives and  cars  started  in  at  Sta.  2Y22  trimming  down  the  rough 
sides  and  slopes  left  by  the  conveyor  and  tipple  inclines.  The 
slopes  were  trimmed  by  hand,  the  material  being  thrown  down  into 
the  cut,  where  is  was  taken  up  by  the  shovels,  loaded  into  cars  and 
hauled  out  on  the  spoil  banks  at  the  west  end  of  the  contract. 
When  rock  was  encountered  that  had  not  been  shattered  sufficiently 
by  the  former  operations  to  be  broken  off  by  hand,  it  was  drilled 
and  blasted.  This  work  has  been  carried  on  to  the  east  to  Sta. 
2678,  making  a  second  completed  section  of  prism  from  Sta. 
2678  to  Sta.  2722. 

"  The  following  table  gives  the  quantity  of  material  excavated 
by  each  unit  of  plant  for  each  month  of  its  operation : 


MONTH. 

Material  Excavated 

BY    BaiOQE   COXVEY- 
OR. 

Material   Excavated 
BY      Steam -Shovel 
Xo.    1    AND    Train 
Outfit. 

Material  Excavatbd 

BT       StCAU-ShOVELB 
N08.    1    AND    2    AND 

Train  OuTriTS. 

Earth. 

Rotk. 

Earth. 

Rock. 

Earth. 

Rock. 

October.  1908 

Cu.  yds. 

0 

0 

12.317 

6,617 
0 
0 
0 
0 

3,015 
0 
0 
0 

Cu.  yd  it. 
21.475 
21.922 
10.944 
21.421 
17,fi24 
19.142 
21.254 
27.007 
19..'?87 
33.H.T0 

Cu.  yd*. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cu.  ydft. 

8,9>58 
4.101 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cu.  ydt. 
0 
0 
0 
0 
0 
0 
0 
2,080 
13,  mW) 
0 
0 
0 

Cu.  yds. 
0 

November,  1908 

0 

December,  1906 

0 

January,  1909 

0 

February,  1909 

0 

March,  1909 

0 

April,  1909 

0 

May.  1909 

5,441 

June,  1909 

420 

July,  1909 

8.817 

August,  1909 

24.398 

0 

7.583 

September,  1909 

27.778                  0 

12.472 
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**  The  following  is  a  table  showing  the  quantity  of  channeling 
done  and  the  number  of  shifts  worked  during  each  month  of  the 
year: 


MONTH. 


October.  1906 

November.  1908.. 
December.  1908... 
January.  1909..., 
FebruaiT.  1909. . 

March.  1909 

April,  1909 

iay.1909 

June.  1909 

July.  1909 

Augurt.1909 

September.  1909.. 


Square 

Number 

feet  of 

of  8-hour 

channeled 

shtfta 

•urfaee. 

worked. 

2,582 

44 

2.282 

48 

8.942 

75 

4.522 

82 

5,795 

95 

9.962 

80 

16.541 

175 

15.149 

168 

13.402 

183 

10.525 

197 

6,673 

180 

8,102 

204 

*'  Progress  on  walls  and  structures  has  been  as  follows: 

"  Lyell  road  bridge,  abutments  completed  and  approaches 
graded. 

**  L(  e  road  bridge,  abutments  completed  and  backfill  made. 

^'  Spiers  road  bridge,  approaches  raised  under  an  alteration 
plan. 

**  Concrete  retaining  walls,  foundation  courses  laid  from  Sta. 
2627  +  .*32  to  Sta.  2629  •-  ,'30,  north  side  of  prism. 

^*  Wash-wall,  excavation  for  the  wall  partially  made  from  Sta. 
2725  to  Sta.  2744,  south  side,  and  from  Sta.  2725  to  Sta.  2729, 
north  side,  material  being  used  to  raise  embankments  at  the  same 
stations. 

"  The  Buffalo,  Lo("kport  and  Rochester  Electric  railway  have 
built  a  bridge  at  Sta.  2654  +  60  and  are  now  operating  cars  over 
it. 


6ii 
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"  Following  is  a  table  showing  the  percentage  of  work  done 
during  the  year  and  to  date  on  this  contract. 


ITEMS  OF  WORK. 


Clearing acres 

(kubbing cu.  yds. 

EzeayaUon ou.  yds. 

Ohann<4ing sq.  ft 

Embankment eu.  yds. 

Puddk cu.  yds. 

White  oak  timber  and  plank ft.  B.  IL 

Hemlock  timber  andipumk ft  B.  M. 

Seoood-eiaaB  concrete cu.  yds. 

Third-clasB  concrete cu.  yds. 

Fbst-daas  maaonry  coping cu.  yds. 

Waah-wall,  including  coping cu.  yds. 

Stone  paving, sq.  yds. 

Fenchig lin.  ft. 

Macadam  pavement aq.  yds. 


Total 

quantities  as 

modified  by 

alterations 

lto7. 

Work  done 
during'year 

Total  work 
done  to  date. 

Percent 
or  work 
done  dur- 
ing year. 

27 

4.600 

2.095,460 

228.840 

38.000 

1,700 

500 

500 

1,757 

300 

15 

9.990 

60 

1.400 

500 

21.6 

3.711 

1.780,569 

99.991 

32.724 

20 

40 
40 

65 

65 

419.664 
99.537 
15.128 

1.140 

1.461 
261 
11.75 

9.82 

Percent 

of  work 

done  to 

date. 


80 
82 
85 

44 

86 


83 

88 
78 


Total  of  all  work  done  during  the  year  =  18.6  per  cent  of  estimate  of  cost. 
Total  of  all  work  done  to  date  s  82.9  per  cent  of  estimate  of  cost 

"  Contract  No,  7.  This  contract  covered  the  construction  of  the 
superstructures  of  the  bridges  on  contract  No.  6.  During  the  year 
the  superstructures  of  the  Buffalo  road,  Lyell  road  and  Lee  road 
bridges  were  erected,  thereby  completing  the  work  of  this  con- 
tract on  the  section  covered  by  contract  No.  6. 

''  Contract  No.  60.  Progress  on  the  contract  during  the  year 
by  the  Empire  Engineering  Corporation  has  been  very  good.  The 
work  at  various  times  has  been  under  the  direction  of  Lewis  G. 
Fisher,  Jos.  H.  Young,  Chas.  L.  Henderson  and  G.  M.  Briggs, 
Assistant  Engineers. 

"  Appropriation  surveys  and  maps  for  the  entire  right*  of  way 
have  been  completed. 

"  The  South  Greece  cut-off,  made  bv  steam-shovel  No.  1  and 
train  outfit,  has  been  approximately  85  i)er  cent  finished  during 
the  past  winter.  The  channeling  through  the  rock  cut  has  been 
finished  and  85  per  cent  of  the  concrete  retaining  wall  built.  The 
wash-walls  for  the  east  end  of  the  cnt-off  have  been  completed  with 
the  exception  of  the  coping.  The  old  canal  at  this  point  has  been 
filled  up  with  spoil  and  the  new  cut-off  has  been  operated  as  a  canal 
during  the  present  season.  A  large  portion  of  the  good  material 
was  hauled  to  the  east,  forming  the  new  south  embankment  al- 
most as  far  east  as  Douglass  farm  bridge. 

"  Steam-shovel  No.  2  worked  in  the  Shafer  borrow-pit  at  the 
west  end  of  the  contract,  the  material  beins:  used  to  form  the  south 
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embankment  from  the  west  end  of  the  contract  to  bridge  No.  103, 
and  the  south  approach  to  bridge  No.  103.  Later  this  plant 
was  moved  to  the  French  borrow-pit,  where  material  was  taken  out 
for  the  south  approach  to  bridge  No.  102.  This  borrow-pit  was 
later  given  up  and  the  steam-shovel  moved  to  the  east  end  of  the 
contract,  where  it  completed  the  cut-off  connecting  with  contract 
No.  6  and  the  old  canal.  The  material  excavated  was  hauled  west 
along  the  south  side  of  the  canal,  completing  the  embankment  on 
that  side  to  South  Greece. 

"A  ladder-dredge  was  built  at  Adams  Basin  during  the  past 
winter  and  spring  and  on  July  30,  1909,  it  started  work  at  the 
west  end  of  the  contract.  This  plant  has  moved  east  to  Sta.  3353, 
depositing  the  material  to  form  embankment  on  both  sides.  This 
machine  has  taken  out  during  the  few  months  it  has  been  in  op- 
eration from  20,000  to  32,000  cubic  yards  per  month,  working 
three  eight-hour  shiftts  per  day.  Much  difficulty  has  been  met 
with  in  holding  the  wet  material  in  embankment.  At  first  very 
heavy  wooden  forms  wore  constructed  the  full  height  of  the  em- 
bankment. These  were  expensive  and  inefficient  in  that  they  gave 
way  in  places,  allowing  the  soft  material  to  flow  out  over  the  ad- 
joining land.  The  plan  has  now  been  adopted  of  building  dikes  of 
sod  and  earth  about  four  feet  high  along  the  outside  limits  of  the 
embankment.  The  material  is  deposited  by  the  dredge  within  the 
dikes,  the  dredge  moving  along  as  soon  as  the  material  reaches  the 
top  of  the  dikes.  When  the  bank  has  dried  out  a  second  series  of 
dikes  is  built  on  top  of  the  first  and  the  dredge  moved  back  to 
fill  again. 

'T^esides  the  work  done  by  the  large  units  describtnl  above, 
prism  excavation  and  embaiiknient  has  been  built  at  a  number  of 
points  by  teams  and  scrapers,  wagons  and  Koppel  car  outfits. 

'*  Considerable  wa«h-wall  has  been  built  at  various  places  along 
the  contract. 

"A  concrete  retnininc:  wall  312  feet  long  has  been  built  on  the 
north  side  in  the  villa  ire  of  Speneerport  under  an  alteration  to  the 
ori^crinal  contract.. 

"  Progress  on  the  strncturos  dnrincf  the  year  is  as  follows: 

"  Cnlvert'^  Nos.  44,  45,  46,  47,  48,  49,  50,  51,  52  and  54,  com- 
pleted, exeept  some  pavincr  and  surface  finishing. 


Westekn  Division:    Baege  Canal. 


201 


*'  Bridges  Xos.  94,  95,  96,  99,  100,  102  and  103,  completed, 
except  approaches.  Approaches  to  bridge  No.  94  are  completed 
with  the  exception  of  a  portion  of  the  lining.  This  bridge  has 
been  opened  to  traffic.  Approaches  to  the  other  bridges  have  been 
partly  built. 

''  The  South  Greece  waste-weir  has  been  completed  except  the 
painting  of  the  steel  work.  The  Spencerport  waste-wcir  has  been 
completed  with  the  exception  of  the  tow-path  bridge,  backfill  at 
ends  and  the  paving  of  the  outlet  ditch.  The  Adams  Basin  wastes 
weir  has  been  completed  except  the  riprap  protection  of  the  outlet 
ditch. 

"  Following  is  a  table  showing  the  percentage  of  work  done 
during  the  year  and  to  date  on  this  contract : 


ITEMS  OF  WORK. 


OoffeCHiama,  etc milee 

Clearing lump  sum 

Qrubldng eu.  yds. 

EzeaTatkxi cu.  yds. 

Sheetlnff  and  bracing f  t  B.  M. 

Channeling aq.  f  t 

Fint-clflflB  embankment cu.  yds. 

Second-dasB  embankment cu.  yds. 

Lining cu.  yds. 

Paddle '. cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir, 

..ftB.  M. 

Foundation  plies. lin.  ft. 

Wooden  sheelrplUng ft.  B.  M. 

Seeond-^laas  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Rdnforoed  concrete cu.  yds. 

Ftavt-daas  masonry  coping cu.  yds. 

Wash-wall cu.  yds. 

Seeond-dass  stone  paving sq.  yds. 

TbJrd-claas  stone  paying sq.  yds. 

Third-class  riprap cu.  yds. 

Fourth-class  riprap cu.  yds. 

Oast  iron  culvert  pipe  and  specials lbs. 

12-lnch  vitrified  pipe,  laid lin.  ft. 

Traiching.  etc.,  l2-inch  pipe lin.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Wooden  pavement,  2 J'  thick sq.  yds. 

Wooden  pavement,  3r  thick so.  yds. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  railing lin.  ft. 

Lattice  railing lin.  ft. 

Sluice-gate  valves,  Wx¥f No. 

Sluice-gate  valvw.  33'  x  33* No. 

Repointing  old  masonry lin.  ft. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  gum 

36^  vitrified  tile  pipe,  laid  with  cement  jnint.s, 

lin.  ft. 


Total 

quantities  as 

modified  by 

alterations 

lto3. 


8. 

1 

47.807 

1.205.426 

43,000 

26,000 

738.123 

191,630 

25,950 

63.167 

24.000 

13.700 

30,000 

11,440 

1,804 

1.580 

15 

66,060 

4.025 

1,860 

550. 

100 

95,600 

20 

20 

816,000 

100.440 

1.330 

&50 

16,591 

205 

410 

7 

2 

1.000 

1 

1 

244 


Work  done 
during  year. 


0 

0. 

17.100 

466.046 

24,104 

15,312 

201,567 

70.268 

2,806 

4,344 

19.056 
4.277 


07 


Tot^l 

work 

done  to 

date. 


8,102 

8.156 

1.406 

1,406 

1.526 

1.526 

1.7 

1.7 

8.679 

8.679 

681 

081 

212 

212 

31 

83.825 

20 

20 

790,5.33 

89,876 

1,304.2 

622.1 

2,220 

"■398*""* 
6 
1 

*""*36!r.% 

42.8% 


6 
0. 
18,964 

472,477 
24.643 
15,312 

203.649 

70.268 

2,806 

4.344 

19,056 
5,176 


59 


31 

83.825 

20 

20 

790.533 

80.870 

1.304 

622, 

2,220 


398 
6 
1 


3f>.6% 

42.8% 


Per  cent 
of  work 
done  dur- 
ing year. 


70.8 

77.9 

96.6 

11.3 

13 

16.9 

11.4 


31 
87.7 

100 

100 
96.9 
89.5 
98.1 
95.7 
13.4 


97.1 

S5.7 
50 


3f).6 

42.8 


70.6 

7 

35  8 
28.7 
56.1 
58.9 
27.3 
36.7 
10.8 

6.9 

79.4 
31.2 


Per  cent 

of  work 

done  to 

date. 


70.6 
59 
39.7 
39.2 
57.3 
58.9 
27.6 
36.7 
10.8 
6.9 

79.4 
37.8 


71.2 

77.9 

96.6 

11.3 

13 

16.9 

11.4 


31 

87.7 

100 

100 
9<).9 
89.5 
98.1 
95.7 
13.4 


97.1 

85.7 
50 


30.6 
42.8 


Total  of  all  work  done  during'the  year  Is  36.8  pnr  rent  of  estinxAte. 
Total  of  all  work  done  to  d.itf  is  37.3  pjr  cent  of  estimate  of  cost. 
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*'  Contract  No.  61.  This  contract  was  let  to  E.  M.  Graves,  of 
Cleveland,  Ohio,  October  13,  1908,  and  assigned  to  Cleveland  & 
Sons  Co.,  of  Brockport,  N.  Y.,  December  1,  1908.  Assistant  En- 
gineer A.  S.  !&f illinowski  has  been  in  local  charge,  with  headquar- 
ters at  Brockport 

"Appropriation  sun^evs  have  been  completed. 

"  Work  was  begun  on  November  21,  1908,  in  the  vicinity  of 
bridge  No.  110. 

"  Two  Lidgerwood-Crawford  excavators,  equipped  with  Page 
buckets,  have  been  installed.  No.  1  has  worked  on  the  south  side 
from  Sta.  3467  to  Sta.  3488,  spoiling  the  material  removed.  No. 
2  has  worked  on  the  north  side  from  Sta.  3506  to  Sta.  3514  +  50, 
placing  the  excavated  material  in  the  north  embankment. 

"  Besides  the  work  done  bv  these  two  plants,  considerable  ex- 
cavation and  embankment  has  been  made  at  various  points  by 
teams  and  scrapers. 

"  Considerable  wash-wall  has  been  built  on  both  sides  from 
Brockport  to  the  east  end  of  the  contract. 

"  About  462  linear  feet  of  concrete  retaining  wall  through  the 
villafire  of  Brockport  has  been  built. 

"  The  following  progress  has  been  made  on  structures: 

"  Culverts  Nos.  55V^,  66  and  67,  both  extensions  completed, 
except  paving. 

"  Culvert  No.  68,  north  extension  completed,  except  paving. 

"  Culvert  No.  59,  south  extension  completed,  except  paving, 
cut-off  wall  and  backfill. 

"  Bridge  No.  104,  south  approach  partially  made;  culvert  built 
under  north  approach. 

"  Bridco  No.  106.  both  abutments  finished  and  approaches  part- 
ly made. 
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'^  Following  is  9^  table  showing  the  percentage  of  work  done  dur- 
ing the  jear  and  to  date  on  this  contract: 


ITEMS  OF  WORK. 


CofferKlanui,  etc mUes 

Oeaitng lump  sum 

Qrubbing cu.  yds. 

Excavation cu.  yds. 

Siieeting  and  bracing f t  B.  M. 

Embankment,  fixst-class cu.  yds. 

Embankment,  second-class cu.  yds. 

Lining ou.  yds. 

Puddle cu.  yds. 

Sawed  lumber,  yellow  pbie  or  Douglas  fir. 

O.M. 

Foundation  piles lin.  ft. 

Wooden  sheet-piling ft.  B.  M. 

Fizst-dass  concrete cu.  jrds. 

Seoond-class  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Beinforced  concrete cu.  yds. 

Fbst-elaaB  masonry  coping cu.  yds. 

Dry  retaining  wall,  with  coping cu.  yds. 

Wash-wall cu.  yds. 

Seoond-class  stone  paring aq.  yds. 

TUrd-daas  stone  paving sq.  yds. 

Cobblestone  paving sq.  yds. 

Third-class  riprap sq.  yds. 

Cast  iron  pipe  and  specials lbs. 

12-ln.  vitrified  pipe,  laid lin.  ft 

244nch  vitrified  pipe,  laid lin.  ft. 

Structural  steel Iba. 

Metal  reinforcement lbs. 

Wooden  pavement,  24'  thick, sq.  yds. 

Wooden  pavement,  2t  thick so.  yds. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  rail lin.  ft. 

Lattice  railmg lin.  ft 

Gates,  standards  and  operat  machinery. .  .No. 

Belaying  board  walks sq.  ft 

Repointing  old  masonry lin.  ft 

Drilling  bolt  holes,  old  masonry lin.  ft. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  sum 


IVelimlnaiy 
estimate. 

Work  done 
during  year. 

Total  work 
done  to  date. 

Percent 

of  work 

done  dur- 

faigyear. 

7.4 

1 

48,600 

947.600 

20.000 

564.000 

96.000 

18.900 

13.900 

11.000 

3.400 

5.000 

65 

9.720 

1.030 

350 

8 

1.500 

63,700 

350 

1,200 

275 

280 

39.800 

148 

110 

443.600 

43.000 

820 

220 

8.500 

660 

330 

3 

900 

1.000 

1.400 

1 

1 

""20" 

13.1 

9.7 

22.8 

5.6 

7.5 

2.9 

"■ii!9 

18.4 
21.7 

4  ■ 

■■"83!8 

6!2 

20.5 

0.3 

6.354 
92.245 

4.560 
31.405 

7,229 

0.3 

6.354 
92.245 

4.560 
31.405 

7.229 

320 

320 

1,154 
189 

76 

1.154 

189 
76 

2,531 

2.531 

124 

124 

746 
8.835 

746 

8.835 

218 

218 

Percent 

of  work 

done  to 

date. 


30 

13.1 
9.7 

22.8 
5.6 
7.5 


2.9 


11.9 
18.4 
21.7 


83.8 


0.2 
20.5 


15.6 


)    Total  of  all  work  done  during  year  is  7.75  per  cent  of  estimnte  of  cost. 
'  Total  of  all  work  done  to  date  is  7.75  per  cent  of  estimnte  of  cost. 

"  Daily  readings  have  been  taken  of  the  gages  on  the  Genesee 
river,  one  on  the  Elmwood  avenue  bridge,  Rochester,  and  the 
oth?r  on  Ballantines  bridge." 


Erie  Canal,  Residency  "No,  10-A. 

Resident  Engineer,  Charles  A.  IngersoU,  reports  as  follows: 
'*  This  residency  embraces  contracts  Nos.  62,  9,  65  and  64.    Of 
these  contracts  but  two,  namely,  Nos.  9  and  64,  are  under  con- 
struction. 

'^  The  residency  extends  from  the  westerly  line  of  Monroe 
county  to  a  point  100  feet  east  of  Gasport  bridge,  in  the  village  of 
Gasport,  Niagara  county. 


204  Repobt  of  State  Enqinseb. 

''Prelinuincury  Work. 

"  The  preliminary  work  on  this  residency  has  consisted  princi- 
pally of  appropriation  surveys  and  the  preparation  of  appropria- 
tion maps  for  contracts  Xos.  9  and  64.  About  90  per  cent  of  this 
work  has  been  completed. 

"  Reappraisals  of  appropriated  lands  and  buildings  have  been 
made  on  the  above  contracts  and  various  investigations  and  re- 
ports pertaining  to  the  preparation  of  plans,  etc.,  relating  to  con- 
tracts Noe.  62  and  65  have  been  made. 

"  Tests  of  bearing  power  of  the  '  red  horse '  in  Oak  Orchard 
gorge,  at  the  site  of  the  proposed  aqueduct,  are  being  made. 

"  Construction  Work. 

"  Two  contracts  are  under  construction  on  this  residency  with 
work  done  as  follows: 

"  Contract  No.  9  provides  for  the  improvement  of  the  present 
Erie  canal  from  a  point  0.164  mile  east  of  Eagle  Harbor  to  a 
point  0.09  mile  west  of  Beal's  bridge;  length  5.682  miles. 
Thomas  Crimmins  Contracting  Company,  of  New  York  city,  eon- 
tractors.  Arthur  S.  Whitbeck,  Assistant  Engineer,  in  charge. 
Amount  of  contract,  $755,995.  Work  done  to  October  1,  1909, 
$328,980.  Grcneral  equipment  —  two  Lidgerwood  excavators, 
locomotives  and  dump  cars,  teams,  scrapers  and  wagons;  derricks 
at  all  structures. 
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*'  The  following  table  shows  the  relative  amounts  of  work  done 
on  this  contract: 


rrEliS  OF  WORK. 


Clearing lump  sum 

Grubbing cu.  yds. 

All  excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Embankment cu.  yda. 

lining cu.  yds. 

Puddtt ..cu.  yds. 

Sawed  lumber* It.  d.  H. 

Foundation  pilea lin.  ft. 

Second-claoi  concrete cu.  yda. 

TUrd-elaas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Ftavt-clan  masonry c\i.  yda. 

First-claas  masonry  backing cu.  yds. 

First-claas  masonry  coping cu.  yds. 

FlTBt-clasB  masonry  rinptones cu.  yds. 

Fint-clasB  masonry  sheeting cu.  yds. 

Washwall cu.  yds. 

Second-class  paving sq.  yds. 

Third-class  paving sq.  yds. 

Third-class  riprap sq.  yds. 

Cast  iron  culvert  pipe  and  specials lbs. 

8-inch  vitrified  pipe  laid lin.  ft. 

15-inch  viMfied  pipe  laid lin.  ft. 

Trenching  and  backfilling  for  8-inch  pipe.Iin.  ft. 
Trenching  and  backfilling  for  15-in.  pipe.Iin.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  rail lin.  ft. 

Resetting  eaten  oosin  coven No. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  sum 

Drilling  bolt  holes  in  old  masonry Un.  ft. 

Gross  estimate 


Preliminary 
estimate. 


11.800 

40.37D 

752. 8Q0 

50.000 

446.164 

162,110 

4.000 

70,000 

83,190 

4.240 

4,000 

470 

100 

110 

30 

8 

70 

41.585 

300 

1.873 

310 

927.000 

eo 

60 

60 

60 

690.065 

47.600 

8,585 

280 

2 

18.000 

S2.500 

29 


Work  done 
during  year. 


1761.952  38 


1180 

8.744 

238.715 

8,271 

128.118 

2.863 

389 

27.369 

"  i;445 
2,634 
42 
125 
69 
19 
56 

45.6 

18.165 

73 

87 

150 

651.391 

45 

45 

^5 

311.388 

3.946 

1.568 

18 

2 

S6.000 

11,250 

28 


1264.388  53 


Per  cent 

Total  work 

of  work 

done  to  date. 

done  dur- 

ing year. 

11.620 

10 

16.644 

21.6 

323.821 

31.7 

13.772 

16.5 

178.712 

28.7 

2.863 

1.8 

389 

9.7 

27.369 

99.1 

2.434 

1.878 

34. i 

2.875 

64.4 

202 

9 

154 

66.8 

92 

62.7 

19 

68.3 

56 

70 

45.6 

65.1 

18.165 

43.7 

73 

24.3 

135 

1 

159 

51.8 

668.005 

70 

45 

75 

45 

75 

45 

76 

45 

75 

311.388 

45.1 

20.560 

8.3 

1.568 

18.4 

18 

6.4 

2 

100 

$6,000 

75 

$1,250 

50 

28 

96.5 

$328,987  79 

34.7 

.8 
.7 


Per  cent 

of  wvk 

done  to 

date. 


90 

41.2 

43 

27.6 

39 

1 

9. 
30.1 

7.3 
44.8 
70.3 
43 
81 

83.6 
63.3 
70 
65.1 
43.7 
24.8 

7.2 
51.8 
72.1 
75 
75 
75 
75 
45. 
43. 
18. 

6. 
100 
75 
50 
96. 


.1 
.2 
.4 
.4 


43.2 


'*  Contract  No.  64  provides  for  the  improvement  of  the  present 
Erie  canal  from  a  point  600  feet  west  of  Prospect  street  bridge, 
Medina,  to  a  point  100  feet  east  of  Gasport  bridge;  length  9.91 
miles.  Empire  Engineering  Corporation,  of  New  York  city,  con- 
tractors. R.  H.  Merrill,  Assistant  Engineer,  in  charge,  with 
office  at  Middleport.  Amount  of  contract,  $1,290,492.  Work  done 
to  October  1,  1909,  $221,950.  General  equipment  —  teams, 
scrapers,  wagons,  Koppel  cars,  two  travelling  derricks,  one  st^am- 
sfiovel. 
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**  The  following  table  shows  the  relative  amounts  of  work  done 
on  this  contract: 


ITEMS  OF  WORK. 


CoffeMiams,  baUing,  pumpinc  etc. . .  .miles 

Oeuiiig lump  sum 

Grubbing eu.  yds. 

Exearation cu.  yds. 

Fint^Isss  embankment cu.  yds. 

Se<»nd-cliifls  embankment cu.  yds. 

lininc cu.  yds. 

Sawed  lumber ft  R  M. 

Foun<ktion  piles lln.  ft. 

Second-f  Iasb  concrete cu.  yds. 

Thlrd-oUsfl  concrete cu.  y<Ls. 

Reinforced  concrete cu.  ydn. 

Wash-wall cu.  yds. 

Seoond-clnss  stone  paving sq.  yd:}. 

Cast  iron  pipe  and  specious lbs. 

Structurel  steel lbs. 

Metal  reinfOTceroent lbs. 

Sluioe-itate  valves No. 

Maintaining  navigation lump  sum 


Preliminary 
estimate. 


10 

t2.d00 

55.200 

1.100,113 

412.261 

117.000 

26.000 

25.000 

3,500 

16,280 

2,7H2 

720 

6B.400 

1.400 

840.000 

955,400 

64,000 

5 

$13,000 


Work  done 
diuing  year. 


4 

12,210 

9,897 

148,  tW7 

72.00h 

40.SH1 

343 

5.40H 

1,B»« 

5.«W1 

1,399 

367 

2,461 

459 .0<« 
149.215 

33.050 
3 

13.900 


Gross  estimate ill  .293.230  12  i|221 .953  61 


Total  work 
done  to  date. 


Percent 
of  work 
done  dur- 
ing year. 


4 

40 

12.210 

85 

9.897 

18 

148. 6K7 

13.4 

72.00K 

17.4 

40,881 

34.9 

343 

1.3 

5.408 

21.6 

1. 660 

47.5 

5.661 

34.8 

1,399 

50.3 

367 

51 

2.461 

35.5 

77 

55 

459  .OtM 

54.6 

149.215 

15.6 

33.050 

51.6 

3 

60 

13.900 

30 

1221 .953  61 

17.2 

Per  cent 

of  work 

done  to 

date. 


40 

85 

18 

13.4 

17.4 

34.9 

1.3 
21.6 
47.5 
34.8 
50.3 
51 
35.5 

5.5 
54.6 
15.6 
51.6 
00 
3D 


17.2 


Erik  Canal,  Residency  No.  10-B. 

V.  J.  McDonough,  Assistant  Engineer  in  charge^,  reports  as 
follows : 

'"  Thi.s  resideiiev  extends  for  a  jx)iiit  about  100  feet  east  of 
Gasjort  bridire  to  the  gnard-Wk  at  Pendleton,  Xiagara  county,  a 
di>tanee  of  11.7  miles. 

"  This  residency  embraces  three  contracts,  namely,  Xos.  66, 
67  and  40,  and  separate  contracts,  for  two  lifc^bridges  at  Lockport 
and  a  new  guard-gate  at  Gasport.  Of  the^^e  but  two  have  been 
let-  -Xos.  66  and  40. 

"  Cnitfracf  Xo.  ()(>.     This  is  the  most  westerly  contract  on  the 

« 

sixty-mile  level.  It  extends  from  100  feet  east  of  Gasport  bridge 
to  a  point  alx)ut  600  feet  east  of  the  Loc^kport  locks,  a  distance  of 
6.0.")  miles. 

^^  This  contract  was  awarded  on  September  22,  1908,  to  the  Em- 
pire Engineering  Corporation,  of  Xcw  York,  and  is  to  be  com- 
pleted on  Octol)er  15,  1911.  E.  H.  Ander-on,  Assistant  Engineer, 
is  in  charge. 

"  The  work  of  excavation  for  culverts  and  bridge  abutments 
was  started  Xovember  2,  1908.  During  the  period  of  closed  navi- 
-lation  the  contractors  worked  *  drv.'     Excavation  at  the  west  end 
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of  the  contract  was  made  with  a  steam-shovel  and  at  other  points 
by  hand  labor  and  teams. 

"  Concrete  walls  at  the  west  end  of  the  contract  are  about  60 
per  cent  completed.  An  elevator  dredge,  with  separate  conveyor, 
was  constructed  at  Gasport  by  the  Bucyrus  Company  and  began 
excavation  on  September  8  at  Gasport,  working  westerly  and  ex- 
cavating for  the  remainder  of  the  month  10,754  cubic  yards. 
Dredging  will  be  completed  the  following  season. 

''About  75  per  cent  of  the  culvert  work  has  been  finished.  The 
remainder  will  be  completed  during  the  coming  winter. 

"  New  bridges  have  been  constructed  at  Lake  avenue.  Young's 
bridge,  Wakeman's  bridge  and  at  Orangeport.  Millard's  bridge 
will  be  completed  during  the  coming  winter. 

"  During  the  period  of  closed  navigation,  when  the  elevator 
dredge  is  inoperative,  two  light  steam-shovels  can  be  used  to  ad- 
vantage in  the  bed  of  the  canal. 

"  The  greater  part  of  the  work  remaining  on  this  contract  is 
excavation,  embankment  and  the  placing  of  wash-wall  for  pro- 
tecting the  sides  of  the  canal. 

"  The  following  table  shows  the  relative  amounts  of  work  done 
on  this  contract : 


ITEMS  OF  WORK. 


Coffer-dams,  pumi^g,  balling  k  (lralninK.milcs 

Clearing lump  sum 

Grubbing cu.  yds. 

Excavation cu.  y(fa. 

Sheeting  and  bracing ft.  B.  M. 

FliBt-cl^  embankment cu.  yds. 

Sec(xid-clai!8  embankment cu.  yds. 

Uning cu.  yds. 

Fuddle cu,  yds. 

Sawed  lumber ft.  B.  M. 

Foundation  piles Un.  ft. 

Second-class  concrete cu.  yds. 

TWrd-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

First-class  masonry  coping cu.  yds. 

Wa^-wall cu.  yds. 

Second-dnsB  paving aq.  yds. 

Cast  iron  culvert  pipe  and  specials lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

4-ia.  wood  pavement sq.  yds. 

3-lnch  wood  pavement so.  yd^. 

Wood  fence lin.  ft. 

Wrought  iron  pipe  railing tin.  ft. 

Lattice  raiUng Un.  ft. 

Drilling  bolt  holes  in  masonry lin.  ft. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  sum 

Gross  estimate 


Perliminary 
estimate. 


6.35 

11.900 

90.925 

596.865 

50.000 

276.395 

61.600 

17,012 

8.044 

18,000 

3,830 

9.936 

1.420 

550 

10 

52,870 

625 

104,600 

683.300 

55.600 

340 

1.200 

8.940 

30 

640 

a% 

18.250 
S3,000 


Work  done 
during  year. 


$726,090  10   $173,848  85 


1.461 

$570 

2.939 

94,748 

19.081 

21,150 

27,863 

69 

1,066 

15.826 

2.900 

6,284 

480 

432 

1 

1.854 

409 

51.527 

558.154 

55.600 

333 

892 

1,417 

26 

632 

200 

$1,897.50 

$690 


.61 


Total  work 
done  to  date. 


1.461 
$570 
2.939 

94.748 

19.081 

21.150 

27.863 

69 

1,066 

15,826 

2.900 

6,284 

480 

432 

1 

1.854 

409 

51.527 

5.58.154 

40.227 

333 

892 

1,417 

26 

6:« 

200 

$1,897.50 

$690 


Per  cent 
of  work 
done  dur- 
ing year. 


.64 


$173,848  85 


.2 
.6 
.2 


2.3 
90 

0.5 
16 
38 

7 
45 

4 

13.2 
87.9 
75.8 
63.2 
33.8 
78.6 
16.4 

3.5 
78 
49 
81 
72 
100 
74.3 
15.9 
100 
100 
30.1 
23 
23 


.7 
.5 


23.9 


Percent 

(rf  work 

done  to 

date. 


2.8 
30 

0.5 
16 
38 

7 
45 

4 

13.2 
87.9 
75.8 
63.2 
33.8 
78.6 
16. 

3. 
78 
49 

81.7 
72.5 
100 
74.3 
15.9 
100 
100 
30.1 
23 
23 


.4 
.5 


2:^9 


208  Bepobt  of  Stats  Engikeeb. 

"  Contract  No.  67.  For  the  construction  of  two  locks  and 
three  bridges  and  prism  work  in  the  city  of  Lockport.  This  con- 
tract has  not  yet  been  advertised. 

"  Contract  No.  40.  This  contract  extends  from  a  point  about 
1,800  feet  west  of  the  Lockport  locks  to  the  Sulphur  spring  guard- 
lock  at  Pendleton,  a  distance  of  4.84  miles  and  was  awarded  to 
the  United  Engineering  and  Contracting  Company,  of  New  York 
city,  on  Xovtanber  27,  1908.  The  contract  is  to  be  completed 
December  1,  1911.  Edward  Anderberg,  Assistant  Engineer,  is  in 
charge. 

**  Monntnenting  of  center  line  and  about  80  per  cent  of  the  ap- 
j)ropriation  surveys  were  completed  Ix^fore  the  contract  was 
started.     The  appropriation  surveys  are  now  complete. 

*'A  central  power  plant  for  the  distribution  of  compressed  air 
along  the*  contrac^t  was  erected  at  the  Hinman  road  during  Feb- 
rnarv  and  !Mareh.  1909.  This  plant  is  oj)erated  by  eleetrieity, 
supplied  by  the  Xiagara,  Ix)ckport  and  Ontario  Power  Co. 

**Actnal  work  on  the  contract  was  starte<l  on  March  15,  1909, 
for  that  portion  of  the  canal  at  the  east  end  of  the  contract. 
Drills,  steam-shovels  and  trains  delivering  to  spoil  banks  wen*  op- 
erated on  the  tow-path  side  of  what  is  known  as  the  harbor  sec- 
tion. On  the  sontherlv  side  excavation  was  made  bv  drills  and 
steam-shovel,  with  two  lor»omotive  cranes  delivering  material  into 
spoil  banks.  This  plant  is  all  steam  operated  and  the  total  exca- 
vation up  to  September  80,  1909,  was  (>1,1P9  cubic  yards,  of 
which  about  75  per  cent  was  ledge  rock. 

**Just  west  of  this  point,  stripping  excavation  was  started 
Se])tember  1,  1909,  with  teams  and  a  40-ton  Clarion  shovel  op- 
erated by  air.  On  September  10a  3-cubic  yard  Hanunond  scraper 
bucket,  operated  by  hoisting  engine  and  single  power,  began  op- 
peration.  A  70-ton  Bncyrus  shovel,  operating  with  tipple  con- 
veyor, has  also  been  installed.  This  plant  is  to  be  operated  by 
compressed  air. 

"  Excavation  work  was  begun  »Tune  3,  1909,  with  a  450-foot 
span,  cantilever,  operated  by  electricity.  This  machine  was 
erected  by  the  Browning  Company,  and  equipped  with  a  4-cubic 
yard  drag  bucket.  This  machine  was  guaranteed  to  excavate  an 
average  of  90  cubic  yards  per  hour,  operated  through  a  test  of 
120  hours,  equivalent  to  15  8-hour  days.     The  official  test  Ix^gan 


il 


Western  Division:    Babge  Canai,. 


209 


on  September  1  and  ended  on  September  9,  working  14  hours  per 
day.  During  the  test  14  hours  were  lost.  The  machine  excavated 
9,600  cubic  yards,  as  against  10,800  cubic  yards,  guaranteed. 
During  the  remainder  of  the  month,  the  machine  was  operated 
for  52  shifts  and  totalled  36,079  cubic  yards  for  the  whole  month, 
or  an  average  of  64  cubic  yards  per  hour  outside  of  test.  The 
total  excavation  made  by  the  cantilever  since  June  3  is  82,810 
cubic  yards,  all  of  which  is  in  earth.  During  the  winter  months, 
when  the  water  is  drained  from  the  canal,  this  machine  is  to  be  op- 
erated as  a  conveyor  in  connection  with  a  steam-shovel  placed  in 
the  bed  of  the  canal. 

"  Excavation  bv  hand  labor  and  derricks  has  been  carried  on 
near  Hitchen's  bridge  since  June.  A  total  of  17,458  cubic  yards 
has  been  excavated  by  this  method,  about  50  per  cent  of  which 
was  Pock.  A  cableway  is  complete  and  ready  for  operation  at  the 
west  end  of  the  contract. 

"  During  the  winter  season  the  contract  will  be  worked  dry. 
The  plan  of  operation  is  to  place  9  steam-shovels  in  the  canal, 
delivering  to  cableways  and  conveyors  of  various  types  for  depos- 
iting material  in  the  spoil  banks. 

.  '^  The  following  table  gives  the  status  of  the  work  at  the  present 
time  and  shows  the  progress  during  the  past  year: 


ITEMS  OF  WORK. 


Clearing lump  sum 

ExcftTatioD cu.  yds. 

Qrom  estimate 


Preliminary 
«  estimate. 

Work  done 
during  year. 

Total  work 
done  to  date. 

Percent 
of  work 
done  dur- 
ing year. 

12,000 
1.822.314 

SGOO 
173.415 

$600 
173.415 

30 
9.5 

$2,168,908 

1135.863  70 

$135,863  70 

6.3 

Percent 

of  work 

done  to 

date. 


30 
9.5 


6.3 


Erie  Canal,  Residency  No.  11. 

C  J.  McDonough,  Assistant  Engineer,  in  charge  of  this  resi- 
dency, reports  as  follows: 

"  This  residency  extends  from  the  head  of  Sulphur  Springs 
guard-lock,  in  the  town  of  Pendleton,  to  and  through  the  city  of 
Buffalo. 

"  Two  contracts  are  embraced  on  this  residency,  namely,  ^o. 
19  and  a  contract  from  Delaware  avenue  bridge  to  the  Niagara 
river,  which  has  not  vet  been  advertised. 
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"  Contract  No.  19  extends  from  the  guard-lock  to  the  Delaware 
avenue  bridge,  Tonawanda,  a  distance  of  12.46  miles.  This  con- 
tract was  awarded  to  the  Great  Lakes  Construction  Company,  of 
Buffalo,  N.  Y.,  November  26,  1906;  contract  to  be  completed 
December  31,  1910. 

"  C.  J.  McDonough,  Wm.  C.  Perkins,  A.  W.  Kemper  and  O.  L. 
Burdett,  Assistant  Engineers,  have  successively  been  in  charge  of 
this  contract. 

"  In  the  early  stages  of  this  contract,  an  attempt  was  made  to 
excavate  the  prism  by  means  of  dipper  dredges  and  clam-shell 
dredges,  the  method  attempted  being  to  rehandle  the  material  in 
spoil  banks.  This  proved  to  be  impracticable  and  the  hydraulic 
dredge,  Niagara,  built  by  the  Bucyrus  Company,  was  placed  in 
operation  the  latter  part  of  June,  1909.  This  dredge  has  550 
horse-power,  triple-expansion  engines  and  20-inch  pumps  and 
suctions.  During  three  months  of  operation,  up  to  October  1, 
1909,  the  dredge  removed  277,248  cubic  yards. 

"  During  January,  1909,  at  Pendleton,  an  earth  dam  was  be- 
gun and  two  steam-shovel  plants  brought  to  the  work  preparatory 
to  excavation  of  rock  in  the  dry.  Owing  to  objections  made  by  the 
city  of  Lockport  against  the  shutting  off  of  canal  water  during  the 
winter  season,  permission  to  complete  the  dam  was  not  obtained 
until  the  middle  of  February.  Work  of  constructing  a  flume  for 
the  delivery  of  water  to  the  city  of  Lockport  was  started  Febru- 
ary 22.  On  the  24th  a  flood  occurred  in  the  Tonawanda  creek 
which  demolished  the  dam  and  the  plan  of  dry  excavation  was 
abandoned  for  the  season. 

"A  Lidgerwood  cableway,  operating  at  Pendleton,  reached  the 
east  end  of  the  contract  on  December  3,  when  it  was  laid  up  for 
the  winter.  During  the  present  working  season  the  cableway  was 
idle  up  to  Juno.  Since  that  time  it  has  been  engaged  in  placing 
in  spoil  bank  material  excavated  by  the  dipper  dredge. 

"  Clam-shell  dred<res  Long  Torn  and  Lav^ton  were  used  for  plac- 
ing spoil  from  the  dipper  dredge  Buffalo.  The  three  machines, 
acting  as  one  unit,  excavated  about  86,000  cubic  yards  up  to  the 
close  of  1908.  One  of  these  machines  was  then  sold  and  the  other 
placed  at  the  new  concrete  dock  at  Tonawanda,  where  it  has  since 
been  employed. 
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"  The  dipper  dredge,  Buffalo,  was  rebuilt  last  spring  and  began 
work  in  June.  It  is  at  present  used  in  dredging  hard  material 
on  the  land  cut  known  as  the  Six  Mile  Bend  and  dumping  into  a 
sump  previously  excavated  by  the  hydraulic  dredge. 

"  The  McMyler  excavator,  DreadnoLught,  with  90-foot  boom  and 
Page  bucket,  was  placed  last  November  building  dykes  for  the 
hydraulic  dredge.  This  machine  has  been  engaged  at  this  work 
during  the  past  year.  Another  machine  of  the  same  type,  with 
40-foot  boom,  was  erected  and  installed  on  the  work  last  spring. 
This  machine  has  also  been  engaged  in  building  dikes. 

"  The  following  structures  were  constructed  during  the  yeai  * 

Pendleton  highway  bridge  and  about  1,400  linear  feet  of  con- 
crete docking  wall  at  Tonawanda.  Bush's  highway  bridge  will  be 
completed  during  the  month  of  November. 

"  Work  on  the  Delaware  avenue  highway  bridge  at  Tonawanda 
has  been  abandoned,  pending  a  report  of  the  Terminal  Commis- 
sion on  the  question  of  lift  bridges. 

"An  extension  of  time  on  this  contract  will  undoubtedly  be 
necessary.  At  the  present  rate  of  excavation,  namely  lOO.noO 
cubic  yards  per  month,  about  18  working  months  will  be  neces- 
sary to  complete  the  contract,  which  is  almost  wholly  excavation. 

"  The  following  table  shows  the  status  of  the  work  at  the  pres- 
ent time  and  also  the  progress  during  the  past  year: 


ITEMS  OF  WORK. 


EzesTation,  Kuard-lock  to  Sta.  6180 .  cu.  yds. 
Excavation,  Sta.  6180  to  Tonawanda.. eu.  yds. 

Sheeting  and  bracing f  t  B.  H. 

Embanlonent cu.  yds. 

lining eu.  yds. 

Round  timber lin.  ft 

Foundation  piles,  20  feet  long No. 

Sheet-piling ft  B.  M. 

Seoona-claas  gravel  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Cobblestone  paving aq.  yds. 

Ifetal  reinforcement lbs. 

Structural  steel lbs. 

Removing  bridge  superstructures. .  .lump  sum 
llaintalniog  traffic lump  sum 

Total  estimate 


lYeiiminary 
estimate. 


240,000 

3.217,000 

974,000 

36.000 

2,200 

16,000 

340 

44,000 

15,900 

400 

95 

45.770 

267.640 

$359 

$599 


$892,921  91 


Percent 

Work  done 

Total  work 

of  work 

during  year. 

done  to  date. 

done  dur- 
ing year. 

26,826 

129.992 

11.2 

440,551 

828.988 

13.7 

721 .976 

730.346 

74.1 

4.892 

4,892 

13.6 

10 

10 

0.5 

14,184 

14.184 

88.7 

2 

46 

0.6 

8.370 

8.370 

19 

7,520 

7,520 

47 

144 

144 

36 

62 

62 

65.3 

15,843 

15,843 

34.7 

215,490 

215.490 

83.6 

$179  50 

$179  50 

50 

$179  70 

$179  70 

30 

$180,951  60 

$311,306  72 

20.3 

F^  cent 

of  work 

done  to 

date. 


54.2 
25.8 
75 

13.6 
0.5 
88.7 
13.5 
19 
47 
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IMPROVEMENT  OF  PUBLIC  HIGHWAYS. 

(Chapter  115,  Laws  of  1898,  and  Amendatory  Laws.) 

A  detailed  account  of  the  roaos  completed  between  the  begin- 
ning of  the  fiscal  year  and  the  time  when  the  work  of  highway 
improvement  was  turned  over  to  the  Highway  Conmiisaion  is 
given  in  the  following  pages : 

Chili  (Section  1)  Road,  No.  254,  Monroe  County. 

Length,  3.11  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $27,700. 

Contract  dated,  July  11,  1906. 

Work  commenced,  May  9,  1908. 

Work  completed,  October  14,  1908. 

Final  account,  $26,667.63. 

Contractor,  F.  A.  Brotsch. 

Engineer  in  charge,  J.  R.  Rogers. 

From  the  westerly  boundary  of  the  city  of  Rochester,  this  road 
extends  southwesterly  to  the  line  between  the  towns  of  Gates  and 
Chili  in  the  town  of  Gates,  Monroe  countv.  Three  inches  of 
broken  limestone  were  used  for  constructing  both  top  and  bottom 
courses. 

Chili  (Section  2)  Road,  'So,  255,  Monroe  County. 

Length,  2.56  miles. 

Width  of  macadam,  16  feet. 

Enginoer'vS  preliminary  estimate  of  total  cost,  including  engi- 
neering, $26,000. 

Contract  dated,  July  11,  1906. 

Work  commenced,  July  25,  1908. 

Work  completed,  November  19,  1908. 

Final  account,  $20,808.54. 

Contractor,  F.  A.  Brotsch. 

Encrineer  in  charge,  J.  R.  Rogers. 

From  the  southerly  line  of  the  town  of  Gates  this  road  extends 
southwesterly  to  the  village  of  Chili  in  the  town  of  Chili,  Monroe 
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county.    Three  inches  of  'broken  limestone  were  used  for  construct- 
ing both  top  and  bottom  courses. 

Olovee  Stbeet  (Section  1)  Road,  Xo.  294,  Moneoe  County. 

Length,  5.89  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $44,900. 

Contract  dated,  September  17,  1907. 

Work  commenced,  September  25,  1907. 

Work  completed,  October  14,  1908. 

Final  account,  $40,895.61. 

Contractor,  Monroe,  Beads  Co. 

Engineer  in  charge,  W.  G.  Harger. 

This  road  extends  from  Monroe  avenue  southerly  to  the  south- 
erly line  of  the  town  of  Pittsford  in  the  towns  of  Brighton  and 
Pittsford,  Monroe  county.  Four  inches  of  local  stone  were  used 
for  the  bottom  course  and  three  inches  of  granite  for  the  top  course. 

On  June  2,  1908,  the  Board  of  Supervisors  of  Monroe  county 
authorized  by  resolution  an  additional  appropriation  of  $700  for 
sub-base  and  tile,  'being  one-half  of  the  total  amount  of  $1,400  re- 
quired for  this  purpose. 

Wbllsbuho  Road,  No.  355,  Chemung  County. 

Length,  4.512  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $55,000. 

Contract  dated,  March  9,  1908. 

Work  commenced,  May  26,  1908. 

Work  completed,  November  27,  1908. 

Final  account,  $54,396.73. 

Contractors,  Bennett  &  Ryan,  assigned  to  Albertson  &  Adams. 

Engineer  in  charge,  John  Philo  Kelley. 

Prom  the  southerly  limits  of  the  city  of  Elmira,  on  Maple 
avenue,  this  road  extends  southerly  to  the  village  of  Wellshnrg  in 
the  towns  of  Southport  and  Ashland.  Three  inches  of  broken  lime- 
stone were  used  in  both  top  and  bottom  courses. 
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On  December  3,  1907,  the  Board  of  Supervisors  of  Chemung 
county  appropriated  $2,960.88,  as  the  county  and  town's  share  of 
the  total  increased  cost  of  $6,000. 

HOESKHEADS-CORNING  ROAD,    No.    358,   ChBMUNG   CoUNTY. 

Length,  7.143  miles. 

Width  of  macadam,  16  feet 

Engineer's  preliminary  estimate  of  total  coet,  including  engi- 
neering, $80,600. 

Contract  dated,  December  2,  1907. 

Work  commenced,  May  23,  1908. 

Work  completed,  October  2«,  1908. 

Final  account,  $77,159.39. 

Contractors,  Casey  &  Murray. 

Engineer  in  charge,  John  P.  Kelley. 

From  near  the  southwest  comer  of  the  village  of  HorseheadB, 
in  what  is  known  as  Chemung  street,  this  road  extends  waaterly 
through  the  towns  of  Horsheads  and  Big  Flats  to  the  western 
boundary  of  the  county  of  Chemung  by  the  direct  roads  leading 
from  HorseheadB  to  the  corners.  Three  inches  of  local  limestone 
were  used  both  for  bottom  and  top  courses. 

Clinton  Street  (S'ection  1)  Road,  No.  371,  Erie  County. 

Length,  5.65  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $55,900. 

Contract  dated,  July  18,  1906. 

Work  commenced,  August  6,  1906. 

Work  completed,  November  2,  1908. 

Final  account,  $153,996.03. 

Contractor,  Gantz- Wilson  Construction  Company. 

Engineers  in  charge,  John  S.  Clancy,  W.  T.  Huber  and  J.  F. 
Hussey. 

This  improvement  extends  from  the  east  line  of  the  city  of  Buf- 
falo easterly  to  the  west  line  of  the  town  of  Elma  in  the  towns  of 
Cheektowaga  and  West  Seneca,  Erie  county. 

The  Board  of  Supervisors  of  Erie  county  passed  a  resolution 
April  9,  1907,  appropriating  $35,700  (in  addition  to  the  $27,950 
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originally  appropriated,  December  29,  1903,)  that  a  brick  pave- 
ment 16  feet  wide  on  a  five-inch  concrete  base  might  be  substi- 
tuted for  the  16  feet  of  macadam  as  originally  planned. 

The  Board  of  Supervisors  also  passed  a  resolution  on  May  19, 
1908,  appropriating  $15,372,  being  the  county's  and  town's  share 
of  a  total  appropriation  of  $30,744  for  a  brick  pavement,  with 
concrete  curbs  between  sections  150  +  50  and  298  +  25. 

Clinton  Street   (Section  2)  Road,  No.  372,  Erie  County. 

Length,  6.14  miles. 

Width  of  macadam,  -16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $61,500. 

Contract  dated,  July  18,  1906. 

Work  commenced,  July  2,  1907. 

Work  completed,  March  2,  1908. 

Final  account,  $119,578.04. 

Contractor,  Q-anitz-Wilson  Construction  Co. 

Engineers  in  charge,  John  S.  Clancy,  John  E.  Hussey,  A.  F. 
Bechtold  and  E.  M.  Faller. 

This  improvement  extends  from  the  east  line  of  the  town  of 
West  Seneca  easterly  to  the  west  line  of  the  town  of  Manilla,  in 
the  town,  of  Elma,  Erie  county. 

Originally  a  macadam  highway  was  planned,  but  by  a  supple- 
mentary agreement  a  brick  pavement  on  a  five-inch  concrete  base 
was  substituted  between  Stations  295  +  25  and  622  +  53. 

The  Board  of  Supervisors  of  Erie  county  passed  resolutions  on 
May  19,  .1908,  appropriating  $33,428,  being  the  county's  and 
town^s  share  of  a  total  appropriation  of  $66,856  for  a  brick 
pavement  with  concrete  curbs,  etc.,  between  the  stations  named. 

Goodrich  Road,  No.  373,  Erie  County. 

Length,  8.77  miles. 
Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $84,400. 

Contract  dated,  July  9,  1906. 
Work  commenced,  April  8,  1907. 
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Work  completed,  November  2,  1908. 

Final  account,  $73,001.56. 

Contractor,  Baldwin  Contracting  Co. 

Engineers  in  charge,  Charles  A.  Carruth  and  R.  W.  Heerlein. 

This  improvement  extends  from  Main  street  road  to  Tonawanda 
creek  in  the  town  of  Clarence,  Erie  county.  Limestone  was  used 
throughout  in  its  construction,  three  and  five  inches  in  the  bot- 
tom course,  and  three  inches  for  the  top  course. 

Five  Cobners-Kuckville   (Section  2)   Road,  No.  387, 

Orleans  County, 

Length,  5.80  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $41,500.  ^ 

Contract  dated,  August  31,  1906. 

Work  commenced,  April  9,  1907. 

Work  completed,  November  2,  1908. 

Final  account,  $37,162.38. 

Contractor,  Thomas  Hucknell. 

Engineer  in  charge,  G.  A.  Wright. 

This  improvement  extends  from  the  south  line  of  the  town 
of  Carlton  northerly  to  Johnson's  creek  in  the  town  of  Carlton, 
Orleans  county.  Three  and  five  inches  of  local  stone  were  used 
in  the  bottom  course  and  three  inches  in  the  top  course  on  this 
road. 

Latta  Road,  No.  399,  Monroe  County. 

Length,  6.84  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $82,000. 

Contract  dated,  September  19,  1907. 

Work  commenced,  March  15,  1908. 

Work  completed,  October  14,  1908. 

Final  account,  $78,077.22. 

Contractor,  Jeremiah  T.  Finch. 

Engineer  in  charge,  Joseph  W.  Howe. 

This  improvement  extends  from  the  west  line  of  the  village  of 
Charlotte  wosterlv   to  the  town  line  of  Parma  in  the  town  of 
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Greece,  Monroe  county.    Five  inches  of  local  limestone  were  used 
for  the  bottom  course  and  three  inches  for  the  top  course. 

On  October  2,  1907,  the  Board  of  Supervisors  of  Monroe 
county  appropriated  $9,300  additional,  as  its  one-half  to  provide 
for  an  8-inch  thickness  of  macadam  in  place  of  6  inches  as  origi- 
nally planned. 

Buffalo  (Section  3)  Road,  No.  402,  Moneoe  County. 

Length,  3.62  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $3Q,300. 

Contract  dated,  December  4,  1907. 

Work  commenced,  May  1,  1908. 

Work  completed,  September  21,  1908. 

Final  account,  $26,146.92. 

Contractor,  Greece  Construction  Co. 

Engineer  in  charge,  G.  G.  Miller. 

This  road  extends  from  the  line  between  the  towns  of  Gates 
and  Ogden  southwesterly  to  the  line  between  the  towns  of  Eiga 
and  Chili,  in  the  towns  of  Chili  and  Ogden,  Monroe  county. 
Local  limestone  was  used  in  construction, —  four  inches  for  the 
bottom  and  three  inches  for  the  top  course. 

Chuechvillf-Riga  Road,  No.   403,  Monroe   County. 

Length,  2.08  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $20,100. 

Contract  dated,  November  26,  1907. 

Work  commenced,  July  18,  1908. 

Work  completed,  November  30,  1908. 

Final  account,  $19,602.53. 

Contractors,  Patrick  A.  Lillis;  assigned  to  Rockefeller  Bros. 

Engineer  in  charge,  M.  A.  Finch. 

This  road  extends  from  the  south  line  of  the  village  of  Chnrch- 
ville  southerly  to  the  cross  roads  at  Riga  Center  in  the  town  of 
Riga.  Three  inches  of  local  stone  were  used  for  the  bottom  course 
and  three  and  four  inches  for  the  top. 
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On  October  2,  1907,  the  Board  of  Supervisors  of  Monroe 
county  passed  a  resolution  appropriating  $2,300,  as  its  one-half 
of  the  increased  cost  for  providing  a  cobblestone  sub-base  on  a 
portion  of  the  road. 

On  July  1,  1908,  the  Board  of  Supervisors  of  Monroe  county 
passed  a  resolution  asking  that  the  width  of  macadam  be  changed 
from  12  to  14  feet  and  appropriating  $1,100,  being  their  one- 
half  of  the  total  cost  of  such  change.  Special  agreement  con- 
cerning this  change  was  entered  into  on  July  25. 

CJlovek  Stbeet  (Section  2)  Road,  No.  474,  Monboe  County. 

Length,  1.95  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $17,200. 

Contract  dated,  November  26,  1907. 

Work  commenced,  June  20,  1908. 

Work  completed,  October  14,  1908. 

Final  account,  $16,899.26. 

Contractors,  Patrick  H.  Lillis;  assigned  to  A.  J.  Rockwood. 

Engineer  in  charge,  E.  P.  Strowger. 

This  road  extends  from  the  Monroe  avenue  road  northerlv  to 
the  East  avenue  road  in  the  town  of  Brighton,  Monroe  county. 
Tlin  0  inches  of  local  limestone  were  used  in  both  bottom  and  top 
courses. 

On  August  3,  1908,  the  Board  of  Suj)ervisors  of  Monroe 
county  appiopriated  $1,000,  being  the  county's  share  of  the  total 
cost  of  $2,000  for  lowering  the  grade. 

West  Bloomfikld-IIoneoye  Falls  Road,  Xo.   485,  Ontario 

County. 

Length,  3.76  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliininarv  estimate?  of  total  cost,  including  engi- 
neering, $32,900. 

Contract  dated,  January  20,  1908. 

Work  commenced.  May  30,  1908. 

Work  completed,  OctolxT  26,  1908. 
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Final  account,  $30,149.46. 

Contractor,  H.  P.  Bnrgard  Co. 

Engineer  in  charge,  John  Philo  Kelley. 

From  the  north  county  line  this  road  extends  in  a  southeasterly 
direction  to  Hains  Comers,  thence  southerly  to  the  main  road 
running  east  and  west  through  the  village  of  West  Bloomfield 
in  the  town  of  West  Bloomfield,  Ontario  county.  On  this  road 
three  inches  of  broken  limestone  were  used  for  both  courses. 

IToBTH  Colli ns-Lawton  Eoad,  No.   524,  Ebie  County. 

Length,  5.43  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $73,900. 

Contract  dated,  September  17,  1907. 

Work  commenced,  April  11,  1908. 

Work  completed,  October  20,  1908. 

Final  account,  $65,857.26. 

Contractors,  Mosier  and  Summers. 

Engineer  in  charge,  J.  H.  Huber. 

This  road  extends  from  the  south  line  of  the  town  of  Eden 
southerly  to  the  north  line  of  the  town  of  Collins  in  the  town  of 
North  Collins,  Erie  county.  Five  inches  of  broken  limestone 
were  used  in  constructing  the  bottom  course  and  three  inches  in 
the  top  course  of  this  road. 

Lawton-Gowa:\da  Road,  Xo.  525,  Erie  County. 

Length,  4  miles. 
Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $46,900. 

Contract  dated,  September  20,  1907. 
Work  commenced,  April  11,  1908. 
Work  completed,  October  20,  1908. 
Final  account,  $35,726.95. 
Contractor,  Stewart-Kerbauii-h-8hanlev  Co. 
Engineer  in  charge,  A.  R.  Erskine. 
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This  road  extends  from  the  south  line  of  the  town  of  North 
Collins  southerly  to  the  north  line  of  the  village  of  Gowanda  in 
the  town  of  Collins,  Erie  county.  Three-inch  top  and  bottom 
courses  of  broken  limestone  were  used  in  constructing  this  road. 

Alden-Town   Line,    Cuntox   St.-Mabilla   Road,   No.    529, 

Ebie  County. 

Length,  6.02  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $49,000. 

Contract  dated,  September  20,  1907. 

Work  commenced,  June  20,  1908. 

Work  completed,  December  10,  1908. 

Final  account,  $45,327.77. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineers  in  charge,  E.  M.  Secrist  and  T.  J.  Smith. 

This  road  extends  from  the  west  line  of  the  village  of  Alden 
westerly  to  the  Town  Line  road,  in  the  town  of  Alden,  and  from 
the  east  line  of  the  town  of  Elma  easterly  and  southerly  to  Manila, 
in  the  town  of  Marilla,  Erie  county.  On  this  road  three  inches 
of  broken  limestone  were  used  for  both  courses. 

Base  Line-Grand  Island   (Section  1)  Road,  No.  630,  Ebie 

County. 

Length,  1.81  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $14,000. 

Contract  dated,  September  20,  1907. 

Work  commenced,  June  6,  1908. 

Work  completed,  October  20,  1908. 

Final  account,  $12,911.93. 

Contractor,  Stewart-Kerbancrh-Shanley  Co. 

Enc:ineers  in  charire,  H.  R.  Breese  and  T.  J.  Smith. 

This  road  extends  from  the  Xiasrara  river  westerly  and  north- 
erly  to  Warrendale,  in  the  town  of  Grand  Island,  Erie  county. 
Three  inohes  of  broken  limestone  were  used  for  both  top  and  bot- 
tom courses  in  its  construction. 
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Basb  Line-Gband  Island  (Section  2)  Road,  No.  531,  Erie 

County. 

Length,  2.69  miles. 

Width  of  macadam,  14  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $19,800. 

Contract  dated,  December  18,  1907. 

Work  commenced,  July  2,  1908. 

Work  completed,  December  14,  1908. 

Final  account,  $17,766. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  H.  E.  Breese. 

This  road  extends  from  Warrendale  northerly  to  Inland,  in  the 
town  of  Grand  Island,  Erie  county.  Three  inches  of  broken  lime- 
stone were  used  for  both  top  and  bottom  courses. 

Base  Line-Gband  Island  (Section  3)  Road,  No.  532,  Erie 

OOTTNTY. 

Length,  1.87  miles.  , 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  toal  cost  including  engi- 
neering, $11,400. 

Contract  dated,  December  18,  1907. 

Work  commenced,  July  11,  1908. 

Work  completed^  October  20,  1908. 

Final  account,  $10,199.03. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineers  in  charge,  H.  R.  Breese  and  T.  J.  Smith. 

This  road  extends  from  Inland  northerly  to  Wood  creek,  in  the 
town  of  Grand  Island,  Erie  county.  Broken  limestone  was  used 
throughout  in  its  construction  in  two  three-inch  courses. 

Skinnersville  —  Neav  Home  Bridge  Road,  No.  584,  Erie 

County. 
Length,  7.96  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost  including  engi- 
neering, $87,700. 

Contract  dated,  May  7,  1908. 
Work  commenced,  June  6,  1908. 
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Work  completed,  December  4,  1908. 

Final  account,  $85,633.71. 

Contractor,  Henry  P.  Bayard. 

Engineer  in  cliarge,  John  C.  Clancy. 

This  road  extends  from  its  intersection  with  the  Main  street 
road  northerly  to  Tonawanda  creek  in  the  town  of  Amherst,  Erie 
county.  Five  inches  of  broken  limestone  was  used  for  the  bottom 
course  and  four  inches  for  the  top  course. 

Olkan-Aixegany   (Sections  1  and  2)   Koad,  No.  601,  Cat- 
taraugus County. 

Length,  3.09  miles. 
Width  of  macadam,  16  and  20  feet. 

Engineer's  preliminary  estimate  of  total  cost  including  engi- 
neering, $39,000. 

Contract  dated,  September  24,  1907. 
Work  commenced,  August  8,  1908. 
Work  completed,  November  2,  1908. 
Final  account,  $31,349.95. 
Contractor,  Gantz-Wilson  Construction  Co. 

Engineer  in  charge,  Clarence  Colony. 

This  road  extends  from  the  junction  of  the  Five-Mile  and  Nine- 
Mile  roads,  southeasterly  to  the  west  line  of  the  town  of  Glean 
in  the  town  of  Allegany,  and  from  the  east  line  of  the  town  of 
Allegany,  easterly  to  the  west  line  of  the  city  of  Olean  in  the 
town  of  Olean,  Cattaraugus  county.  Four  inches  of  gravel  were 
used  for  the  bottom  course  and  four  inches  of  broken  limestone  for 
the  top  course. 

^Iaxchester-Cliftox  Springs  Road,  Xo.  607,  Ontario 

County. 
Length,  4.36  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $26,600. 

Contract  dated,  December  18,  1907. 
Work  commenced,  May  30,  1908. 
Work  completed,  November  25,  1908. 
Final  account,  $26,438.87. 
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Contractor,  Gantz-Wilson  Construction  Co. 

Engineer  in  charge,  John  Philo  Kelley. 

Extending  from  the  east  corporation  line  of  the  village  of  Man- 
chester this  road  runs  easterly  to  the  intersection  of  the  highway 
between  Clifton  Springs  and  Gypsum,  thence  south  to  the  north 
line  of  the  village  of  Clifton  Springs,  in  the  town  of  Manchester, 
Ontario  county.  Three-inches  of  local  stone  were  used  for  both 
courses  in  construction. 

On  December  2,  1907,  the  Board  of  Supervisors  of  Ontario 
county  passed  a  resolution  appropriating  $1,300  as  its  share  of 
the  additional  cost  of  the  road,  which  additional  cost  amounts  to 
$2,600. 

Phelps-Gliftox   Springs  Road,  No.   608,  Ontario  County. 

Length,  2.21  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $12,700. 

Contract  dated,  December  18,  1907. 

Work  commenced,  May  30,  1908. 

Work  completed,  iN'ovember  6,  1908. 

Final  accoimt,  $14,670.16. 

Contractor,  Gantz-Wilson  Construction  Company. 

Engineer  in  charge,  John  Philo  Kelley. 

From  the  west  line  of  the  village  of  Phelps  this  road  extends 
to  the  east  line  of  the  village  of  Clifton  Springs,  in  the  township 
of  Phelps,  Ontario  county.  Three  inches  of  broken  limestone 
were  used  in  both  courses  in  its  construction. 

On  December  2,  1907,  the  Board  of  Supervisors  of  Ontario 
county  passed  resolutions  further  appropriating  $2,000  as  its 
share  of  the  additional  increased  cost  of  $4,000. 

Lewiston-Dickebsonville  Road,  Xo.   617;  Niagara  County. 

Length,  4.8  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,000. 

Contract  dated,  September  20,  1907. 
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Work  commenced,  June  6,  1908. 

Work  completed,  November  2,  1908. 

Final  account,  $32,048.23. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  W.  C.  Perkins. 

This  road  extends  from  the  east  line  of  the  village  of  Lewiston 
easterly  to  Dickersonville  (except  through  the  Tuscarora  Indian 
Reservation)  in  the  town  of  Lewiston,  Niagara  county.  Local 
limestone  was  used  throughout  construction  in  two  courses  of  three 
inches  each. 

XoRTii  Toxawanda-Sanborx  Road,  Xo.  643,  Niagara 

County. 

Length,  4.44  miles. 

Width  of  macadam,  12  feet 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $43,200. 

Contract  dated,  December  18,  1907. 

Work  commenced,  May  23,  1908. 

Work  completed,  November  2,  1908. 

Final  account,  $38,899.63. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  W.  O.  Perkins. 

This  road  extends  from  the  north  line  of  the  city  of  North 
Tonawanda  northerly  to  the  south  line  of  the  town  of  Lewiston 
in  the  town  of  Wheatfield,  Niagara  county.  Five  inches  of  broken 
limestone  were  used  for  the  bottom  course  and  three  inches  of  same 
for  the  upper  course. 

Falcoxer-Kkxxedy  Road,  No.  698.  Chautauqua  Couxty. 

Lenprth,  1.044  miles. 
Width  of  macadam,  12  feet. 

Eno^neer's  proliminarv  estimate  of  total  cost,  including  engi- 
neering, $11,500. 

Contract  dated,  February  6,  1908. 
Work  commenced,  July  18,  1908. 
Work  completed,  November  30,  1908. 
Final  account,  $9,116.95. 
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Contractors,-  G.  M.  Love  and  Son. 

Engineer  in  charge,  S.  O.  Steere. 

This  road  extends  from  the  village  of  Falconer  easterly  to  the 
line  between  the  towns  of  Ellicott  and  Poland,  in  the  town  of 
Ellicott,  Chautauqua  county.  Limestone  was  u^ed  throughout  for 
macadam,  five  inches  for  the  bottom  course  and  three  inches  for 
the  upper  course. 

Portville-Olean  (Section  2)  Eoad,  'No.  731,  Cattaraugus 

County. 

Length,  2.06  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $69,600. 

Contract  dated,  January  30,  1908. 

Work  commenced,  September  18,  1908. 

Work  completed,  ITovember  25,  1908. 

Final  account,  $20,994.02. 

Contractor,  The  Star  Constructing  Company. 

Engineer  in  charge,  Jos.  W.  Howe. 

This  road  extends  from  the  eiast  line  of  the  city  of  Olean  south- 
easterly to  the  west  line  of  the  town  of  Portville  in  the  town  of 
Olean,  Cataraugus  county.  Limestone  for  macadam,  in  two 
courses  of  four  inches  each,  was  used  in  its  construction. 

Big  Flats-Gibson  Road^  No.  742,  Steuben  County. 

Length,  4.33  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $56,200. 

Contract  dated,  January  30,  1908. 

Work  commenced,  May  15,  1908. 

Work  completed,  October  26,  1908. 

Final  account,  $49,706.33. 

Contractors,  Bradley  and  Nolan. 

Engineer  in  charge,  J.  T.  Schuyler. 

Banning  at  the  Chemung  county  line  on  the  north  side  of  the 
Chemung  river  on  the  main  highway  from  the  village  of  Big  Flats 
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and  running  westerly  this  road  extends  to  the  river  bridge  at  Gib- 
son in  the  town  of  Corning,  Steuben  county.  Three  inches  of 
local  limestone  were  used  for  both  top  and  bottom  courses. 

CONCLUSION. 

A  stattMuent  of  the  engineering  expenses  of  the  Division  and 
tables  of  contracts  completed  during  the  fiscal  year  and  those  in 
force  at  its  close,  are  hereto  appende<l. 

The  business  of  this  office  has  been  very  large,  by  reason  of  the 
constantly  increasing  amount  of  work  imder  contract.  The  engi- 
neering force  has  varied  from  140  to  175  men  since  the  separa- 
tion of  the  road  department. 

The  efficiency  of  the  organization  has  been  constantly  increasing 
and  is  now  mast  marked. 

The  entire  organization  has  rendered  valuable  assistance  and 
the  writer  desires  to  express  his  appreciation  of  their  efficient  and 
conscientious  service. 

I  desire  also  to  thank  you  and  your  Deputies  for  the  valuable 
suggestions  and  hearty  coiiperation,  which  has  greatly  assisted 
me  in  the  performance  of  my  duties. 

"Respectfully  submitted, 

T.  W.  BARRALLY, 

Division  Eiufiiieer. 
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The  Following  Statements  Show  the  Names^  Rank  and 
Compensation  of  Engineers  in  the  Western  Division  of 
THE  Department  of  the  State  Engineer  and  Surveyor, 
Together  with  Incibental  Expenses  for  the  Fiscal  Year, 
Ended  September  30,  1909. 

Ordinary  Repairs  to  Canals  —  Erie  Canal, 

Chapter  465,  Laws  of  1908. 


NAME. 


RahIl 


Rate  of 
compensation. 


Services. 


John  P.  Kelly Division  engineer $30000  per  month 

T.  W.  Barrally jDiTiaion  ensineer I  30000per  month 


Jacob  0.  Soergei 'Financial  ckrk I 

A.  B.  Williams ^Estimate  clerk 150 

Anna  M.  Lorscheider. .  iStenographer 83 

Anna  11.  Lorscheider.. .  Stenographer {  100 

Margaret  McElIigott. . .  Stenographer *   75 

M.  Madden Stenographer | 

Wm.  M.  Thomas Stenographer '  — 

E.  A.  Bonney Draftsman , 


5  00  per  dayi 
00  per  month 
33  per  month  I 
00  per  month 
00  per  month 
2  00  per  day, 


t966  27. 

2,612  90 

655  00. 

750  00. 

166  70. 

1.000  00. 

37  50. 

104  00. 

108  00. 


5  00  pa  day 


Travel. 


90  30 


6  15i 


InddenUA  ExpeMtg. 
Stationery  and  printing $234  67 


Livery 

Postage 

Office  rent 

Telephone  and  telegraph. 
Miscellaneous 


16  00 

30  02 

885  00 

110  02 

725  83 


Total 18,408  36 


Total. 


1066  27 

2.613  20 

655  00 

750  00 

166  70 

1.000  00 

37  50 

104  00 

108  00 

6  15 


$6,406  82 

u 
ti 

u 
2.001  54 


Coiisirtuctwn  of  Barge  Canal  —  Ene  Canah 

Chapter  147,  Laws  of  1903. 


NAME. 


JohnP.Kelly 

T.  W.  Barrally 

B.E.  Failing 

O.F.  Bellows 

Thos.  J.  Morrison 

Chas.  A.  Ineersoll 

T.W.Barrally 

H.E.Brainard 

C.  J.  McDonough 

John  8.  Clancy 

Wm.C.Pterklns 

John  Philo  Kelley 

Edw.  Anderberg 

Fred.  I.  Wilbur 

J.  Seward  Summers 

Elmer  C.  Lawton 

Frank  T.  Marsh 

Jos.  H.  Young 

H.R.Wickham 

H.  J.  Hemstreet 


Rank. 


Rate  of 
compensation. 


Division  engineer $300  00  per  month 

Division  engineer '  300  00  per  month 

Resident  engineer 200  00  per  month 

Resident  engineer 1 200  00  per  month 

Resident  engineer 200  00  per  month 

Resident  en^neer ;  200  00  per  month 

Resident  engineer 200  00  per  month 

Bridge  designer 1 150  00  per  month 

First  assistant  engineer 7  00  per  day 

Anistant  engineer ,         OOOper  day 

Assistant  engineer 6  00  per  day 

Assistant  engineer 6  00  per  day 

Assistant  engineer 6  00  per  day 

Assistant  engineer i         OOOper  day 

Assistant  engineer 6  00  per  day 

Assistant  engineer 600par  day 

Assistant  engineer I         600per  day 

Assistant  engineer OOOper  day 

Assistant  enj^neer i         600per  day 

Assistant  engineer 6  00  per  day 


Services. 


Travel. 


$256  38 
372  66 


$2.400  00 

194  19 

1.200  00 

63  49 

2,400  00 

165  42 

2,400  00 

441  01 

658  06: 

92  09 

375  00' 

16  68 

2.198  00| 

217  87 

24  00  .. 

576  00 

53  02 

90  00 

15  66 

1.566  00 

232  15 

1,944  OOi 

600 

1,866  00 

452  67 

786  00 

38  23 

1,854  00 

502  16 

1.596  001 

710  40 

312  00 

118  82 

1.890  00 

385  60 

Total. 


$256  38 

372  60 

2.594  19 

1.263  49 

2.565  42 

2,841  01 

750  15 

391  68 

2.415  87 

24  00 

629  02 

105  66 

1.798  15 

1 .950  On 

2,318  ^ 

824  24 

2.356  \i 

2,306  4^ 

430  8^ 

2,275  65 
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Constrxiction  of  Barge  Canal  —  Erie  Canal — (Continued), 


NAME. 


R&nk. 


ILnle  of 
roinp?nflaUon. 


Service!. 


A.  S.  MilinowBki 

deo-CMUk 

Lewis  G.  Fiihcr 

A.  Ll  Simmoos 

R.H.  Merrill 

Arthurs.  Whitbeck. 
Elias  H.  Andenon . . . 

John  H.  Huber 

G.M.firica 

IL  A.  Finch 

HallGleaaoa 

S.  0.  Stwwe 

ILW.WiUUtma 

W.  A.  Kemper 

Elmer  C.  Lawton 

H.R.  Wiekbam 

B.  L.G.  Rees 

A.  S.  MUinowski 

Chaa.  L.  Menderaon . . 

0.  UBurdett 

Geo.  D.  Keilon 

R.  U.  Iferrill 

J.  G.  Palmer 

Elias  H.Anderson... 
James  T.Schuyler... 

Job  R.  Rogers 

Peter  Sheridan 

Jacob  G.  Soergel . . . . 

A.  B.  WilliuDS 

F.V.Searls 

A.  B.  Williams 

Myer  Abramson 

Uyn  Abramson 

Francis  R.  Overend. . 

J.  K.  Browne 

Raymond  Sickles — 

J.  B.  Barrett 

L.  R.  Barnes 

W.T.Huber 

Gordon  Edson 

Francis  W.lfadlgan. 
Walter  H.aawson.. 

E.E.  Kidder 

L.  R.  Barnes 

W.T.Huber 

Edgar  W.  Moloney . . 

Geo.S.Haiffht 

Harold  N.  Metifter. . 
Francis  W.  Madigan . 

C.L  Baldwin 

C.D.Sniggs 

TraceyB.  Smith 

Chas.  R.  Zorsch 

Chaa.  R.  Waters 

Wm.H.  Dernell 

Frank  W.Hlair 

Harry  M.  Nelson 

J.  V.  Hoffan 

Percy  L.  .Arnold 

C.  E.  Elmendorf 

G.  Gale  Dixon 

Geo.  C.  Britton 

H.  H.  Stlckney,  Jr.. 

H.Clyde  Roe 

H.  S.  Brokaw 

B.C.  Leohler 

E.C.Getty.  Jr 

Cha8.J.  Alber 

Chas.  R.  Waters 

A.  B.  Chappdl 

R.  J.  Curran 

John  B.  Doyle 

Percy  L.  Aniold 

Wm.  J.  Burns 


Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  engineer 

.Assistant  engineer 

.Assistant  engineer 

.Assistant  engineer 

Assistant  engineer 

Aflsistant  engineer 

Assistant  engineer 

AflBistant  engineer 

.\s8istant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

AiBistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Financial  clerk 

Financial  clerk 

F-sUraate  clerk 150 

F:«timate  clerk 126 

Estimate  clerk 128 

Junior  clerk 40 

Junior  clerk 50 

Stonograpber 60 


Level 

IjCVP 

ler 

ler 

Level 

ler 

Level 

ler 

l^vel 

ler 

Leve 
Leve 

ler 

CT :...:.:.:::::::. 

Level 

ler 

UvH 

er 

Level 

er 

T^vH 

ler 

Leve 

er 

Level 

ler 

Level 

er 

Level 

ler 

Level 

er 

Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Drnft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Draft 
Trac( 
Tract 
Tra« 
Tni« 

;8man 

^man .^ . . . 

8man 

jim.^n 

*-sman 

iSman 

sman 

,snian 

^nian 

^man 

usnian 

.sman 

_^man 

/?man 

dm.an 

^man 

,sraan 

sman 

5man 

vsman 

r 

75 

;r 

75 

»r 

75 

!T 

75 

16  OO'per  day 
6  00  per  day 
;6  OO^r  day 
0  OOjier  day 
6  00  per  dayi 
6  00  per  day' 
6  00  per  day, 
OOOperdayl 
5  00  per  day  < 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  psr  day 
5  00  per  day 
5  00  per  day! 
5  00  per  day 
5  00  per  day 
5  00  per  day, 
5  00  per  day' 
5  00  per  day 
5  CO  per  day 
5  00  per  day 
5  00  per  day, 
5  00  per  day 
5  00  per  day 
5  00  per  day 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month  j 
00  per  month ' 
5  00  per  day 
5  00  psr  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
*  50  per  day 
50  per  day 
50  per  dayi 
50  per  day 
.'  0  per  day 
ro  per  day 
50  per  day 
f  0  per  day 
50  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day , 
00  per  day  I 
00  per  day 
00  per  day 
00  per  day 
00  per  day  > 
00  per  day 
00  per  day 
00  per  day 
00  per  day , 
00  per  dayi 
.  00  per  dav 
00  per  month 
00  per  month 
00  per  month 
00  per  month  1 


1798  00 

570  00 

1.060  00 

564  00 

816  00 

1.878  00 

1.506  00 

336  00 

165  00 

625  00 

10  00 

110  00 

45  00 

1.200  00 

910  00 

1.315  00 

1.455  00 

020  00 

1,620  00 

1.585  00 

1,610  00 

040  00 

645  00 

260  00 

210  00 

270  00 

230  00 

515  00 

687  00 

1.512  00 

126  00 

80  00 

500  00 

30  00 

295  00 

1 .475  00 

1,170  00 

665  00 

525  00 

1,570  00 

382  00 

427  50 

733  50 

604  00 

621  00 

819  00 

1.408  50 

1.408  50 

1.053  00 

1.426  50 

1,310  00 

130  00 

1,408  50 

706  50 

1.471  50 

1.112  00 

1.312  00! 

1.008  00 

240  00, 

936  00 

184  00 

1.252  00, 

1.252  00 

1.252  00 

376  00, 

1.012  00 

364  00 

1.260  00 

632  00< 

1.252  001 

891  99 

450  00' 

133  06 

413  331 


Travel. 


TotAl. 


1421  48 

11.219  48 

605  75 

1,266  75 

472  89 

2.452  89 

109  81 

678  81 

70  79 

886  79 

446  76 

2.324  76 

321  23 

1.917  23 

15  35 

351  35 

142  90 

307  00 

13  50 

688  60 

10  00 

42  79 

152  79 

18  67 

58  67 

176  19 

1.376  19 

50  27 

960  27 

340  44 

1.656  44 

40  90 

1.495  90 

804  68 

1.224  68 

252  40 

1.872  49 

88  77 

1.678  77 

439  87 

2.049  87 

101  94 

1.04104 

48  37 

698  87 

60  72 

820  72 

333 

21S33 

65  82 

885  81 

22  66 

252  66 

1100 

526  00 

85  92 

722  92 

17  42 

1.529  42 

126  00 

80  00 

600  00 

880 

33  80 

10  81 

805  81 

21  01 

1.406  91 

1.170  00 

665  00 

526  00 

180  20 

1.700  20 

75  27 

457  27 

427  60 

51  27 

784  77 

562 

609  52 

621  00 

819  00 

85  00 

1.443  50 

646  88 

1.95    88 

156  62 

1.209  62 

87  18 

1.513  63 

1.310  00 

180  00 

1.408  60 

8  27 

714  77 

42  14 

1.518  64 

1.112  00 

153  80 

1.466  80 

1  80 

1.009  80 

17  81 

257  31 

354 

939  54 

184  00 

2  78 

1.254  78 

41  62 

1.298  02 

1,252  00 

876  00 

658 

1.018  68 

10  79 

874  79 

1.260  00 

682  00 

29  42 

1.28142 

12  96 

904  94 

450  00 

133  06 

418  83 
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Construction  of  Barge  Canal  —  Erie  Canal — {Continued). 


NAME. 


Wm.  J.  Burna 

John  B.  Doyle 

iWcyL.  Arnold..., 

Ghas.  Montftg 

aiLGobny 

C.  J.  Bean 

Joseph  W.  Howe... 

M.F.Dulka 

E.D.  Bean 

Walter  G.Dubey... 

Harold  Holmes 

Philip  B.Hoge 

Wm.  H.  Ginnity... 

R.W.  Hcerlein 

Robert  CGeorger., 

H.H.  Tripp 

H.J.  Slmmelink... 

A.O.Peabody 

QerdH.Schulte... 
IfoRtoGlanberg... 

M.F.Dulka 

George  Fuller 

E.  D.  Bean 

H.F.Hughes 

James  Sim 

W.W.  Barclay 

H.  F.  Huchcs 

John  A.  Harold 

Geo.  F.  Poinan 

Edw.  M.Poinan... 

Geo.  M.  Hanar 

W.J.KeUy 

James  Sim 

Edwin  L.  Wick. . . . 
Wm.  G.  Armstrong. 
ThoB-McMarrow... 
Geo.  W.  Rogers.... 

A.  W.  GUlis 

John  A.  Harold 

Edw.  M.  Poinan.... 

D.T.  Simpson 

E.  J.  (neiner 

S.  Covner 

Dana  M.  Miner 

Chaa.  L  Gorman... 

Fred  C.  Facer 

Howard  C.  Young. . 

J.  F.  Webster 

James  M.  Wilson . . . 
W.  N.  Langworthy. 
Thos.  McGrath 

D.  S.  Hollenbeck. . . 
Wm.  H.  Guenther.. 
Floyd  COatman.. 

H.SBfir 

0.  J.  Townsend 

John  J.  McManus.. 
Thos.  B.  Bowers... 

H.  Kramer 

Fhid  H.  Palmer. . . . 

John  A.  Kelly 

T.J.Smith 

E.M.Faller 

E.J.  Fitsmartin. .. 
Loub  H.  Brandt. . . 
Geo.  J.  Seemueller. 
H.  Archie  Shafer. . . 
Wm.  J.  Knauer — 
Wm.  E.  McCarthy. 

R.  A.  Gvoss 

H.  A.  IngenoU 

J.J.  Mullen 

Fhmk  J.  O'Connor. 
Paul  M.  Howe 


Rank. 


Tracer 

Tracer 

Tracer 

Tracer 

Rodman 

Rodman 

Rodman f . 


Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

InspecUv 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspectix* 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Boatman 

Boatman 

Boatman 

Boatman . '. 

Boatman 

Foreman  of  borings . 
Foreman  of  borings . 
Foreman  of  borings. 
Foreman  of  borings. 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

Axeman 


Rate  of 
compensation. 


$50  00  per  month 

50  00  per  month 

50  00  per  month 

50  00  per  month 

4  00  per  day 

4  00  per  day 

4  00  per  day 

4  00  per  dayi 

4  00  per  day! 

4  00  per  day 
3  50  per  dayi 
3  50  per  day! 
3  50  per  day 
3  50  per  day, 
3  50  per  day 
3  50  per  day 
3  50  per  day. 
3  50  per  day' 
3  50  per  day 
3  50  per  day' 
3  50  per  day 
3  50  per  dayi 

3  50  per  day 

5  00  per  day] 
5  00  per  dayi 
5  00  per  day 

4  50  per  day 
4  50  per  day, 
4  50  per  day! 
4  50  per  day 
4  00  per  dayi 
4  00  per  dayj 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day' 
3  50  per  day, 
3  50  per  day! 
3  50  per  dayi 
3  50  per  day, 
3  00  per  day, 
3  00  per  day| 
2  50  per  day' 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day, 

2  50  per  day 

3  00  per  day| 
3  00  per  day! 
3  00  per  day' 
3  00  per  day 

3  00  per  day 

4  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day, 
2  00  per  dayi 
2  00  per  day! 
2  00  per  day: 


Services.     Travel 


fl75 
300 
232 
600 
200 

1.260 

1.160 

1.048 
212 

1.252 

960 

77 

878 

826 

1.004 
297 
987 
952 

1.113 

1.137 
182 
329 
955 
430 
285 
385 

1.102 
72 
180 
63 
976 
380 
196 

1.340 
420 

1.276 


00 
00 
14 
00 
00 
00 
00 
00 
00 
00 
50 
00 
50 
00 
50 
50 
00 
00 
00 
50 
00 
00 
50 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 


276 
105 

91 
705 
939 
815 
782 
235 
782 
352 
730 
237 
682 
602 
978 
939 
471 
441 
372 
409 
1.102 
875 
1.137 
506 

48 
486 

30 
468 
478 
550 
308 
116 
502 
556 
360 
628 
646 


50 
00 
00 
00 
00 
00 
50 
00 
50 
50 
00 
50 
50 
50 
00 
00 
00 
00 
00 
50 
50 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00| 

ool 
ooi 

00 
00 


209 


3  71 


300 


50  54 


19  36 


38  71! 


14  66, 


2  73 
57  80 


30  22 

i66'67 

67  70 

209 

4  01 


38  30 


16  89 
188  21 
132  33 

28  79 
6  21 


7  65 


Total. 


1175  00 

300  00 

232  14 

600  00 

224  30 

1.266  80 

1,187  48 

1.048  00 

212  00 

1.252  00 

969  50 

77  00 

878  50 

826  00 

1.006  59 

297  50 

987  00 

955  71 

1.113  00 

1,140  50 

182  00 

329  00 

1.006  04 
430  00 
285  00 
385  00 

1.102  50 

.  91  36 
180  00 
63  00 
976  00 
380  00 
196  00 

1.378  71 
420  00 

1.276  00 
14  66 
276  50 
105  00 
91  00 
707  73 
996  80 
815  00 
812  72 
235  00 
883  07 
420  20 
732 
241 
682 
602 

1.016  30 
939  00 
471  00 
441  00 
372  00 
426  39 

1.290  71 

1.007  33 
1.166  29 

512  21 
48  00 
486  00 
30  00 
468  00 
478  00 
550  00 
308  00 
116  00 
509  65 
556  00 
36)00 
628  00 
646  00 


09 
51 
50 
50 
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Condvucliou  of  Ihircjc  Canal — ICrie  Canal — (Continued). 


NAME. 


Hury  J.  O'Connor.. 

John  J.  Kinney 

F.G.  Kimball 

A.  W.  Balliett 

A.  F.  Bechtdd 

AUynT.Gdbert 

Geo.  Davis 

Frank  N.  SkHon 

Harry  W.Paton 

Geo.K.  Shuler 

A.  E.  WilliaoM 

Sherman  A.  Miller... 

Finla  L.  Jonea 

Raymond  J.  Kelly.. 
Earle  J.  Trimble... 

FredG.  Hemple 

Tho0.  E.  Plunkctt... 
Wm.  H.  Barhyte... 

BurtC.  Haye* 

Lynn  H.  Barrows . . . 

Leo.  Crdghton 

Wm.J.^deI 

L.M.Waldner 

R.  B.Curry 

E.  F.  Dowd 

Wm.  F.  Lywtt 

Geo.  E.  Merry 

Chas.  J.  Donaber 

Hugh  F.  Lynch 

L.  R^Bickford 

John  J.  Sullivan 

T.  Beauore 

Jerome  J.  Bnieckpl . . 
Wm.  H.  KingHton. . . 

Chaa.  Watson 

Martin  Coumeen  — 

Frank  Covert 

Albert  Kcesler 

Haude  A.  FHccr 

Thos.  Dunn,  Jr 

A.  BoUow 

John  Halpin 

Nelton  Stevens 

FrcdPetrie 

E.  Osborne 

William  Childs 

Wnlter  Myers 

Wm.  MarshiiU 

James  Gleaaon 

Fred  Smith 

George  DavLs 

David  H.  Mann.  Jr. 
Wm.  H.  Saunders. . 

C.  N.  Biuilong 

\y.  B.  Gri'en 

E.  Horsewell 

Peter  Arnold 

Henry  Engier 

Louis  J.  M.iyne 

W.  D.  HeflFeman . . . 
Timothy  Driscoll.. . 

M.  Miirtden 

J.  B.  Rcborts 

Jofj.  MrNarnarn .... 

L.  V.  Dunham 

L.  C.  I'elton 

K.  \.  Brooks 

Sti-ve  Childs 

C.  A.  Harwick  . .  . . 

Frank  Bond 

John  Green 

.\loxander  Rogers    . 

Carl  F.  Doty 

I'.  C.  Jordan 


Axeman . . 
.\xeman . . 
Axeman. . 
Axeman . . 
Axeman . . 
Axeman . . 
Axeman . . 
Axeman . . 
Axenoan. . 
Axeman . . 
Axeman. . 
Axeman . . . 
Axeman. . 
Axeofuui . . 
Axeman. . 
Axeman . . 
Axeman. . 
Axeman . . 
Axeman . . 
Axeman . . 
Axeman . . 
Axeman . . 
Axeman. . 
Axeman. . 
Axeman . . 
.Axeman . . 
.Axeman . . 
.Axeman . . 
Axeman . . 
Axeman . . 
Axeman  . 
Axeman. . 
.Axeman . . 
.\xenuin . . 
.Axeman  . 
Laborer. . 
Libtr  r  . 
Laborer  . 
Laborer. . 
Laborer.  . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Ltborer. . 
Laborer. . 
Laborer  . 
Lniwrer. . 
Liborer. . 
Liiborcr . . 
Lsborer . . 
Liilwrer.  . 
Liborer  . 
Laixirer.  . 
L:i borer. . 
Laborer. . 
Lstlmrer, . 
Ija  borer . . 
IjQ borer. . 
l^itxirer. . 
Liborer. . 
j  L;»lx)rer . . 
iLji  borer 
[Li  borer  . 
Lib(jrer  . 
Lil)orer  . 
Ixi  borer 
L;ibt)rer  . 
L'l  Ixirer . . 
LaboriT. . 
Lii)orer  . 
LtUirer. . 


Rate  of 
compensation. 


Ser\iee9.      Travel. 


Total. 


12  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day! 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  OOper  dayi 
2  OOperdayj 
2  00perd.sy 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  pzr  day 
2  00  per  d^iy 
2  00  per  dayi 
2  00  per  day 
2  00  per  dayi 
2  OOper  day; 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  dav 
2  00  per  day 
2  00  per  day' 
2  00  per  dav 
2  00  per  dav 
2  00  p-r  (1.1  V 
2  00  p?r  (ia> 
2  00  per  dav 
2  00  par  day! 
2  00  p?r  day 
2  00  P2T  day 
2  00  p-T  day 
2  OOp^rdayl 
2  00  per  dav  I 
2  00  psr  dav 
2  00  per  dav 
2  00  per  day 
2  00  per  day 


1632  00 
112  OO' 
344  OOl 
654  00 
182  00 
416  00 
188  00 
626  00 
482  00| 
66  00; 
612  00 
544  00, 
576  00 
100  00 
560  00, 
554  OOJ 
562  00; 
636  00 
626  00 
626  00 
626  00 
118  00 
116  00 
188  00 
622  00 
636  00 
634  00 
636  00 
188  00 
188  00 
630  00 
628  00 
422  00 
162  00 
158  00 
66  00 
66  00 
66  00 
40  00 
40  00 
8  00 
66  00 
66  00 
66  00 
8  00 
66  00 
66  00 
68  00 
66  00 
68  00 
68  00 
66  00 
302  00 
406  00 
344  00 
20  00 
1.104  00 
314  00 
314  00 
62  00 
4  CO 
tk)  UO 
2»V2  00 
90  00> 
178  OC' 
364  00 
2K)  00 
1»4  00 
ltJ8  00 
498  00 
170  00' 
170  OOl 
210  00 
210  00 


135  34 


2  53 


16  64 


2  44 


63  20 

55  13 

4  78 


17  90 


$667  34 
112  00 
3M00 
654  00 
184  53 
416  00 
188  00 
626  00 
482  00 
66  00 
628  64 
544  00 
576  00 
100  00 
560  00 
554  00 
552  00 
636  00 
026  00 
626  00 
626  00 
118  00 
118  44 
188  00 
62100 
609  20 
689  13 
640  78 
188  00 
188  00 
630  00 
628  00 
422  00 
162  00 
175  09 
66  00 
66  00 
66  00 
40  00 
40  00 
800 
66  00 
66  00 
68  00 
800 
66  00 
68  00 
66  00 
68  00 
66  00 
66  00 
66  00 
302  00 
406  00 
344  00 
20  00 
1.104  00 
314  00 
314  00 
62  00 
4  00 
66  00 
262  00 
90  00 
178  00 
364  00 
240  00 
194  00 
166  00 
498  00 
170  00 
170  CO 
210  00 
210  00 


Wkktrrx  Divisrox:    Enoiseebing  Expenses.  231 

Construclion  of  Barge  Canal  —  Erie  Canal  —  (Concluded). 


NAHE. 

Rank. 

RateoT 

ServkH.  i  Tmt«1. 

TotaL 

"- 

OOperday 

SSKS 
IPS 

COpTday 
OoJSday 
OOpTday 

ssste 

midday 
OD,«d.y 

SSft 

siiis 

SOO«™lh 

1170  00! 

170  00    

140  00' 

17000'   

170  00 

31:  ■ 

140  00' 

170  00, :: . 

170  00; 

100  00  : .:: 

172  OO 

so  00 

SS:: 

isi-;;::;;: 
Mi::: 

ii 

4    II 

&■■■■■■:: 

!;&::■:.■.::::■:■■ 

So 

!  S 

■  S 

i     00 

s 

00 

s 

OO 

1  s 

170  n 

•is  =£.:;:::::.: 

_       _       _                  I«idnaJ  EzvK^Am. 

isar^."'.^"-;:-:-^:::::::: :::;::;;::;:::;::: 

;:;::;;;:;■;::  Is 

:;:ia:SS 
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Report  of  State  Exgixeut, 


Improvement  of  Public  Highways. 


fFna  Ovtobfer  1. 1906.  to  fftr:»rf  17. 1909.; 


HAME. 


I 


JirfMMMly 

K,  W.  WiByir    

Jmhs  K.  Kfi)ry  . .     . 

ljM>.  T.  KttB 

D.  D.W.Wr, 
CW&M.  Mvank   . 

iofaa  H.  (Iii>r7     

Fnnk  W  Brwtrm  . 
O,  A.  LfMipi 

#•  opwo  A iibMcn. . . 
i,  H.  H'bv 
iofan  Pbilfi  KHlr  •.. 

M.H.Hmitk  

Wm.  ('.  PrrkiM     . . . 
WOmdO.  Hai-rr 

rjra.C.llilb 

A.  L.  Htmaiom 

JmdmT.  SrhuyW... 

HalUilMMi    

Hmttb  0.  Hr#Tr 

Ibrtin  A,  Fmrb 

iof  R.  Rotfn 

M.  W.  WlUUm       . . 
FrnnkT-Towruntd.. 

K.  F.  Htrow«pr  

J.  B.  fiuTHt 

J.  K.  Brownf ........ 

A.  R.  I'>iiklne 

W.aWhItr 

W.T.Hubrr 

K.K.Klddir 

L.  R.  Iiiim<« 

W.  H.  Hnwuon 

L.  A.  MicSwwney 

(Jro.  F.  Folnan 

C.H.  FoKlirk 

ThM.  J.  Lovr  

(Jfo.  A.  Wright 

Cluit.  F.  HwBln 

L.  H.  Wf hitfr  

John  A.  Harold  

Kdwnrd  M.  Potnan.  .. 

E.  M.  Hffftot 

i.f.^v.mfy 

Chaa.  D.  Wngar 

C.  A.  Rice 

HarvrvG.  EcUer 

R.  B.  Evrrta 

OlenE.  Hatra 

Jfia.  H.  DouKlaM  Jr 

iWo.  W.  Rogrrs 

H.  R.  Haniflon 

MwardP.  Boylf 

Alrx.  Gniithlrr 

(imnt  A.  Tlbbnla 

H.O.  McKolvfy 

E.  A.  Bonnfy 

Trnry  B.  8mlth 

B.E.  Mooes 

C.E.  Elmmdorf 

Thou.  S.  Bailey 

C.W.Brown 

J.  V.  Hognn 

H.  8.  Broknw 

Wm.  J.  Burns 

Jos.  W.  Howe 

CM.  Colony 

A.  0.  Poftbody 

H.  R,Holm«!» 

W.  H.Qinnity 

Philip  B.Hoge 

R,  W.Hwlein 

R.  C.  Oeorarr 

Hurry  R.  Tripp 


nAwVnt  lonevT 
R«aMW.t  n-.ipnerr 
RMorVnt  ntonecr 
Firvt  AwMnuot  rnonerr 

\M»>t*.\r.X  rutxne^r    .... 
AflMn*ir.t  Tflonnr 
.AflMLvnt  fi»K)M«r .    ... 
AflM*  ir.t  n)ion<Tr  . .  ■ 
AjRMLir.t  miQMvr .    ... 
kmmXjkti*  eaptMVT   .   . . 
AjRMi.tnt  mjcincfr  . . . 
Afln.«t  nt  mcinirr  . .    . 

AawiUnl  monger 

Aattttjnt  ni|pn««r 

AjHiAtint  fnipnfvr   . .    . 

AiKKtint  mKinfvr 

AaM#t.int  fii|pn«rr. . . . 
AivOfit.int  micin«fT   . .    . 

AaRMtant  mpneer 

AaMMtint  miQDeer  

AmuUifit  fnipnwr 

.\aKMUinl  raibnccr   

.AjHiHUint  engineer 

LevelcT   

Levrler 

Lnfelw 

Levf  ler 

Lrveler   

Levi'ler . 

litvrlrr 

Lpviler 

Iiinpi'fUjr  of  highwn^it 
IniipfrUr  of  hiRh«:i)H 
Iriapr(t4]r  of  btKh«:«y!i 
Iniipfrtor  of  highwiiyh 
lnape<ior  of  hiKhwnyn  . 
Inspector  of  biKh«:i>ii  . 
Iniipector  of  hljihwiiyn  . 
Inspector  of  highwtiys. . 
Inspector  of  highwnyn. . 
Inspector  of  highways. . 
Inspector  of  hlghwnys  . 
Inspector  of  hitdiwayn. . 
Inspector  of  highways. . 
Inspector  of  highwn>-8. . , 
Inspector  of  htghwnys. . 
Inspector  of  highwHyH    . 
Inspector  of  highwHys. . 
Inupcctor  of  highw.nya. . 
.Inspector  of  highwnyg  . 
Inspector  of  h>Khw»>i)   . , 
Insp<'ctor  of  highwn>-s  . 
InstxTtor  of  highvunys. . 

I)riif  Utm.in , 

Druf  tsmun , 

I)rnf  UiHinn , 

I)raf  tsmnn 

I)r>tf  tsman 

I)nif  tsiniin 

Drnf  tsman , 

Dnif  t«man 

Draftsman 

Tracer 

Rodman 

!  Rodman 

'  Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 


HVKJOpfTtE**" 

22.5 'JO  !«•  IE- '  • 

Iff)  *f)  f*r  or  "I 
20U(Ji  pPT  ttj.-'ti 
7  •*  pwdi 
6  OO  pn-d.. 
h  «J0  pfT  .ti 
6  00  per  d- 
«  W  per  «ti 
6  00  prnii 
6  00  per  (1\ 
6  00  per  (!:» 
6  ODprrdii 
6  00  prr  dii 
6  00  ppT  da 
6  00  prr  da 
5  00  (^  da 
5  00  perd.; 
5  OOperd.1 
5  00  per  da 
5  00  per  da 
5  00  per  da 
5  00  per  da 
5  00  per  d.> 
5  00  per  da 
5  00  per  da 
5  00  per  da 
"  50  per  da 
50  p^  da 
50  per  da 
50  per  da 
.50  per  (L 
50  per  da 
50  per  da 
50  per  da 
50  per  da 
o  50  per  dji 
3  50  per  da 
3  50  p«T  da 
3  50  per  da 
3  50  per  df  y 
3  SO  per  diy 
3  50  per  djt- 
3  50  per  da 
3  50  per  da 
3  50  per  da 
3  50  per  da 
3  50  per  da 
3  50  per  da 
3  50  per  da; 
3  50  per  d.n 
3  50  per  da 
3  50  per  da 

3  50  per  du 
5  00  per  da 
5  00  per  da^ 
5  00  per  day 
5  00  per  da 

4  00  per  dn 
4  00  per  da 
4  00  per 
4  00 
4  CO 


50  00  pel 
4  00 
4  00 
3  50 
3  50 
3 
3 
3 
3 
3 


50 
50 
50 
50 


50 


,-.  da 
per  da 
per  da 
r  mont 
per  da 
per  da 
per  da 
per  da 
per  da 
per  da 
per  da 
per  da 
per  da; 


$3^1  f\ 
42  W 

921  4.? 

400  OC 

5isor 

24»^  <JC 
?20  CO 
24  (1 
3M  OC 
(Ht»  (M 
492  OC 
492  00 
72<>0f. 

174  Ob 
ISfiOO 
405  00 
4t5  00 
500  OP 
i^h  OC 
340  00 
3f  5  00 

too  «• 
340  a 
MS  00 
130  00 
135  00 
.W3  5C 
30«)00 
23K  50 

319  Hi 
117  00 
184  5G 
3t'4  .«iC 
55S  00 
5()7  00 
437  .50 
413  OL 
420  00 
3(!0  00 
334  00 
409  50 

700 
455  00' 
455  00< 
423  50 
427  00 
420  00 
427  00 
441  00 
420  00 
492  00 
154  00 

\m  00 

665  00 
^05  00 
315  00 
f<.0  00 

320  00 
144  00 
488  00 
212  00 
104  00| 
150  00 
154  00 
144  00 

175  00 

129  50 ; 

241  50 
357  00 
259  00. 
04  50 
126  00 


$M9  37 

37  a 
500 

57  67 
32  » 
10  14 

n  55 

l^SG 

38  5t 

14  51 

106  67 

17  65 

132  0? 

31  32 

20  71 

167  8 

140  57| 

1  30 

174  21 

25  6( 

66  40 

34  05 

27  2t 

23  35 


fMt37 
30921 
47  86 
917V  10 
4«  58 
535  14 
613  55 


9  701 
17  3( 

216  80. 
6  50' 
27  68 
29  07 
2  62, 
1  40' 
41  08 


11  34 

"78 

i3  85 

7  82 
1  60 

31  9t! 

10  80 


1  13 


31  65, 


50  2G 
3  8£. 

7  10! 
1  60 


48  14 


739  56 

MOO 

308  51 

736  07 


16  79: 


024  01 

757a 
194  71 

323  80 
545  57 

466  30 

674  21 
3S0« 
406« 
399  06 
627  26 
363  35 
525  00 
130  00 
144  70 
570  86 
522  80 
245  00 
347  18 
146  07 
187  12 
365  90 
509  08 
567  00 
448  84 
413  00 

420  78 
360  00 
347  85 
417  32 

8  60 
486  96 
465  80 
423  SO 
427  00 

421  13 
427  00 
472  65 
420  00 
492  SO 
154  00 
168  00 
724  20 
408  83 
322  10 
601  60 
320  00 
144  00 
488  00 
212  00 
104  00 
150  00 
212  14 
144  00 
175  00 
120  SO 
241  SO 
357  00 
275  79 

94  50 
126  CO 


Western  Division  :    Engineering  Expenses. 
Improvement  of  Public  Highways — (Concluded), 


NAME. 

Rank 

Hatoot 

9VT|« 

TnTd. 

TotaL 

UWpaday 

m 
m 

ioo5j.y 

2  00  pa  day 
2  00  P=  day 

2  00  pa  day 

IKS 

2  00  pa  day 
2  00  per  day 
2  00  pa  day 
2  0oSrda; 
2  00  pa  day 

•iJSS 

900 
«T  JO 
OS  00 

110  01 

Is 

188  01 

M 

MOI 

Is 

is 

240  W 

is 

li 

is 

ISSOO 

is 

so  01 

85 

TOa 

170  01 
132  01 

•ss 

l«8  0l 
102  00 

■IS 

1G8  0I 

K.'fflEr*'-.-.-. 

wSj::;:::.'  ' 

M  JO 

j^::::::::;:::::::::;::: 

355 

in 

iu 

sai 

Ubonr 

liKidmbd  SipKu 

„. 

■if 

83  85 

Si 

1.083  4S 

ISS.aOOM 

Total 

»l.731  A3 
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Report  of  State  Enoineee. 


Allen  Street  Bridge,  Rochester. 

Chapter  291.  Uwa  of  1906. 


NAME. 


Chat.  If.  Edwaitii. 

M.  a  Smith 

E.  P.  Strow0er 

Tracy  B. Smith... 

E.  A.  Bonney 

Hairy  H.  Tripp... 

F.  H.GBrroll 

F.Q.  Kimball 

John  Bartholompw . 


Q.  W.  Purvey 
R.  M.  Wheeler 

A.  C.  Miller [Brldse  draftsman 

Geo.  E.  Maynard Bridge  draftsman 


Pint  assistant  engineer. 

Aasistant  engineer 

Assistant  engineer 

Draftsman 

Draftsman 

Rodman 

Axeman 

Axeman 

Bridee  designer 

Bridge  designer 

Bridge  draftsman 


Rate  of 
eompensatina. 


175 
150 
110 
110 
110 


97  00  per  day 
6  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
3  50  per  day 
2  00  per  day 
2  OOperdav 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 


Services. 


9427  00 
654  OOi 
595  00 
590  00 
130  00 
182  00 
156  00 

26  00 
325  73 

67  74 
540  00 
110  00 

42  58 


Travel 


90  30 
490 
2  20 


Total. 


Telephooe  and  telegraph . 
Miscellaneous 


Incidental  Erptntet. 


92  45* 
90  70 


9427  :0 
658  90 
507  20 
590  00 
130  00 
182  00 
156  00 

26  00 
325  73 

67  74 
540  00 
110  00 

42  58 

93.853  45 


93  15 


ToUl 93,946  60 


Lyell  Avenue  Bridge,  Rochester. 

Chapter  287,  Laws  of  1906. 


NAME. 


Chas.  M.  Edwards. 

E.  P.  Strowier 

John  Bartholomew. 

A.  0.  Hayden 

E.  G.  Semon 

G.  M.  Braune 

R.  C.  BastresB . . . . . 

R.M.  Wheeler 

G.  E.  Maynard 

W.  P.  Falkenstein. 
A.  C.  Miller 

E.  E.  Blake 

C.  P.  Wiweke 

W.  S.  Kloe 

J.  L.  Southworth . . 
Tracy  B.  Smith... 
Geo.  L.  Knott 

F.  H  Carroll 

Fred  Kimball 


Rank. 


Pint  assistant  engineer. 

.labisianl  engineer 

&-idge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  designer 

Bridge  draftsman 

Bridge  draftsman 

Bridge  draftsmen 

Bridge  draftsman 

Mechanical  engineer 

Mechanical  draftanian. . 
Mechanical  drnftsman. . 
Engineering  drnftsman . 


97  00  per  day 

5  00  per  day : 

175  00  per  month' 

160  00  per  month 

125  00  per  month 

175  00  per  month 

150  00  per  month 

110  00  per  month 

110  00  per  month 

110  00  per  month 

100  00  per  month 

175  00  per  month 

75  00  per  month 

75  00  per  mcmth 

4  00  per  day 

,  Draftsman i         5  00  per  da  v 

Tracer '   50  00  per  month 

Axeman 2(jOper  day 

Axeman 2  00  per  day 


Rate  of 
compensation. 


Services. 


Office  rent . . . . 
Misoellaneoufl. 


IncidenUd  Ezptn»«*. 


I 


Total. 


9400  00 
700  00 
780  44 
304  00 
143  81 

40  83 

33  87 
110  00 

66  00 
209  00 

60  76 
113  651 

48  39 
7  50, 

20  00* 
470  001 

20  00* 

26  00| 
126  00 


Travel. 


91  40 
22  95 


911  00 
286  62 


ToUl. 


9470  40 
722  95 
780  44 
304  00 
143  81 

40  83 

33  87 
110  00 

66  00 
209  00 

60  76 
113  65 

48  39 
7  50 

20  00 
470  00 

20  00 

26  00 
126  00 


93.782  60 


297  62 
84.080  22 


Westkkx  Division  :    Enoixkerixo  Expenses. 
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Surveys  for  State  Court  of  Claims. 

Chapter  568.  Laws  of  1907. 


NAME. 


T.  W.  Blirrally.. 
FniokT.  Marsh. 

A.  S.  Whitbeck. 

B.  L.  G.  Rees... 
Chas.  R.  Zorach. 
Tracy  B-SmitL. 
J.  V  Hogan... 
Chsa.  H.Swain.. 

S.  A.  Millci 

H.  W.  Paton... 
.A.  E.  Williams.. 


Total. 


Rank. 


Division  engineer. 
Assistant  engineer . 
.Assistant  engineer . 
.Assistant  engineer . 

Draftsman 

Draftaman 

Draftsman 

Inspector 

.Axeman 

.Axeman 

.Axeman 


Rate  of 
compensation. 


$300  00  per  month 
6  00  pfr  day 
6  00  per  day 
5  00  per  day 

4  fiO  pjT  day 

5  00  per  day 
4  00  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 


$24  00 
36  00 
55  00 


110  00 

28  00 

700 

800 

800 

14  00 


Travel. 


$19  01 

86 

6  3( 

25  41 

3 

1 


40 
7C 


Totol. 


$19  01 

24  86 

42  36 

80  41 

3  40 

111  70 

28  OC 

700 

800 

800 

14  00 


$346  74 


Georgia  Street  Bridge,  Buffalo, 

Chapter  452,  Lavrs  of  1909. 


NAME. 


B.  L.G.  Rees.... 

E.J.  Dwle 

Harold  Levy 

A.  G.  Hayden 

Geo.  E.  Maynard. 

Leo.  Freitag 

J.  Malcom  Angrs. 
John  F.  Blaise... 

J.  V.  Hogan 

R.  J.  Cuiran 


Total. 


Rank. 


Aasistanl  engineer 

Assistant  engineer 

Bridge  designer 

Bridge  designer 

Bridge  draftsman 

Bri'lge  draftsman 

Bridge  draftsman 

Junior  bridge  draftsman . 

Draftsman 

Tracer 


Rite  of 
compensation. 


$5  00  per  day 

6  00  per  day 

175  00  per  month 

160  00  per  month 

125  00  per  month 

100  00  per  month 

100  00  per  month 

75  00  per  month 

4  00  per  dav 

75  00  per  month 


Services. 

Travel. 

Total. 

$55  00 
30  00 

$28  98 



$83  98 
30  00 

34  25 

34  2S 

160  00 

160  00 

16  67 

16  67 

16  13 

16  13 

3  33 

3  33 

49  84 

49  84 

12  00 

12  00 

7  50 

7  50 

$413  70 

Dresden  Boat  Lcmding  and  Pier, 

Chapter  266,  Laws  of  1908. 


NAME. 


C.  E.  Elmendorf . 
GfenE.  Bates... 


Rank. 


Rate  of 
compensation. 


Services. 


Draftsman . 
Inspector. . 


$4  00  per  day 
3  50  per  day 


Travel. 


$3  14 
694 


Postage 

Telephone  and  telegraph . 
IfooelianeoiTs 


Total. 


IncidiTitd  Expensa. 


$0  16 
30 
35 


Total. 


$3  14 
694 


$10  09 


81 
$10  89 


236 


Repobt  of  State  Engineer. 


LighthoiLse,  Keuka  Lake  Ouilei. 

Chapter  266,  Uwb  of  1M8. 


NAMK. 

Rank. 

Rale  of 
oompensaUon. 

SfTVitWB. 

TmveL 

Total 

H.  (1.  McKelwy 

DnkftemAn . . 
Initpertar. . . 

>5  00  per  day 

$1  66 
2  21 

SI  66 

.'WffiE.  Batrs 

2  21 

„  »"     ~~' 

PostAffe 

IneidtrUfd  Erptntt. 

10  20 
50 

$3  87 

Ifisocllancoufl 

70 

Total 

14  57 

1 

Summary. 

The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  to  Canals. 

Erie  canal,  chapter  465,  I-aws  of  1908 $8 , 408  S6 

Construction  of  Barge  Canal. 

2  Construction  of  Barge  canal,  Erie  canal,  chapter  147,  Laws  of  1993 186.398  08 

Improvement  of  Pyhlic  Highways. 

IraproveMient  of  public  highways,  chapter  115,  Laws  of  1898 39,731  LZ 

Special  Work. 

4  Allen  street  bridge,  Rochester,  chapter  291.  Laws  of  190S 3,946  60 

5  Lyeil  avenue  bridge,  Rochester,  chapter  287,  I^ws  of  190S 4,080  22 

Special  Surveys. 

Surveys  for  State  Court  of  Claims,  chapter  568,  I^ws  of  1907 346  74 

(ieorgia  street  bridge.  Buffalo,  chapter  452.  Laws  of  1909 413  70 

Dresden  boat  landing  and  pier,  cliapter  266,  Laws  of  1908 10  89 

•    Lighlhou!>e,  Keuka  lake  outlet,  chapter  266,  I^ws  of  1908 4  57 

Total S243.340  79 


Westebn  Division:  Contracts. 
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Report  to  the  Senate  by  the  State  Eng^ineer  on  the  Propo- 
sition to  Increase  the  Cayuga  and  Seneca  Canal  to 
Barge  Canal  Dimensions. 


Statk  of  New  York, 

Office  of  the  State  Exoixekr  and  Surveyor, 

Ai.TiANY,  March  27,  1909. 
To  the  Honorable,  The  Senate  of  the  State  of  New  York: 

I  have  the  honor  to  submit  herewith  my  report  in  accordance 
with  the  following  resolution  of  the  Senate,  dated  February  4, 1909 : 

"  Whereas,  The  State  Superintendent  of  Public  Works, 
Honorable  F.  0.  Stevens,  in  his  annual  rei)ort  ju.st  submitted 
to  the  Legislature,  has  called  attention  to  the  advantage  and 
importance  of  improving  the  outlets  of  Cayuga  and  Seneca 
lakes,  rendering  these  lakes  and  their  outlets  a  part  of  the 
Barge  canal  system,  and  has  pointed  to  the  fact  that  such 
a  project  is  "rendered  the  more  easy  of  accomplishment  by 
reason  of  the  change  in  alignment  already  made  in  the 
improved  Erie  canal  as  authorized  by  Chapter  710  of  the 
Laws  of  1907 ;  and 

Whereas,  The  Sujierintendent  of  Public  Works  has 
recommended  definite  and  favorable  action  looking  to  the 
authorization  of  such  improvement.  Therefore,  be  it 

Resolved,  That  the  Superintendent  of  Public  Works 
and  the  State  Euft'imer  and  Surveyor  be,  and  they  hereby 
are  requested  to  funiish  the  Senate  at  as  early  a  date  as  is 
possible  such  information  and  such  specific  data  as  can  be 
provided  by  them  Ix^aring  uprm  the  probable  cost  of  con- 
struction, including  land  damage^,  and  bearing  also  on  the 
length  of  time  which  would  be  consumed  in  making  such 
improvement,  as  will  enable  this  body  to  make  an  intelligent 
study  of  the  whole  question ;  and  any  and  all  information 
which  they  may  be  pleased  to  and  are  able  to  furnish  and 
which  will  assist  this  bt)dy  in  its  decision  as  to  what  steps,  if 
anv,  shall  be  taken  for  carrving  out  the  recommendations  of 
the  Sui)erintendent  of  Public  Works  and  for  authorizing  the 
actual  inauguration  of  such  improvement." 

1243] 


244  Report  of  State  Engineer. 

The  limited  time  at  my  disposal  has  rendered  it  impossible  to 
make  accurate  surveys  and  in  arriving  at  the  conclusions  which 
I  herewith  present,  I  have  made  use  of  such  data  as  I  find  on  file 
in  my  office,  supplemented  by  a  few  hurried  surveys  and  soundings 
for  rock  and  personal  examinations  by  members  of  this 
department 

The  proposition  naturally  divides  itself  into  two  parts : 

First  —  That  of  connecting  Cayuga  lake  with  the  Barge  canal 

system  in  process  of  construction  between  Buffalo  and  the  Hudson 

river. 

Second  —  That  of  connecting  Seneca  lake  with  the  same  system. 

I  find  that  in  April,  1906,  Hon.  Henry  A.  Van  Alstyne,  State 
Engineer  and  Surveyor,  in  accordance  with  Chapter  700  of  the 
Laws  of  1905,  made  a  survey  and  completed  plans  and  estimate 
of  cost  for  extending  the  Barge  canal,  as  then  projected,  from  a 
point  near  Fox  Ridge  to  deep  water  in  Cayuga  lake.  In  1907 
by  Chapter  710  the  route  of  the  Barge  canal  was  changed  so  that 
from  Fox  Ridge  westward  it  followed  the  Seneca  river  to  the 
mouth  of  the  Clyde  river,  bringing  it  about  five  miles  nearer  the 
foot  of  Cayuga  lake  than  was  contemplated  in  the  route  as  laid 
down  by  Chapter  147  of  the  Laws  of  1903. 

In  presenting,  therefore,  my  estimate  of  cost  for  the  Cayuga 
canal  I  have  made  use  of  the  maps,  plans  and  estimat/C  prepared 
by  Mr.  Van  Alstyne,  from  a  point  on  the  present  Barge  canal 
location  near  the  Montezuma  aqueduct  to  deep  water  in  Cayuga 
lake. 

No  extended  survey  has,  up  to  the  present  time,  been  made 
looking  toward  the  construction  of  a  canal  of  Barge  canal  dimen- 
sions connecting  Seneca  lake  with  the  improved  canal  system.  The 
present  Seneca  canal  extends  from  Geneva  around  the  foot  of 
Seneca  lake,  thence  following  the  course  of  the  Seneca  river  to  a 
junction  with  the  Cayuga  canal  near  Mud  Lock  at  the  foot  of 
Cayuga  lake.  For  a  part  of  this  distance  the  Seneca  river  has 
been  canalized  and  the  remainder  of  the  canal  is  in  artificial  chan- 
nels. The  improvement  of  this  canal  involves  considerable  diffi- 
culties and  in  the  absence  of  opportunity  for  making  definite  studies 
of  the  various  situations  to  be  encountered,  my  estimate  at  the 
best  can  be  regarded  as  only  approximate. 

From  the  best  infonnation   at  my  disposal  I  have  attempted 
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to  determine  as  nearly  as  possible  the  probable  amount  of  work 
of  various  classes  involved  in  this  construction,  and  have  esti- 
mated costs  based  on  similar  or  nearly  similar  work  as  closely 
as  can  be  determined,  which  has  been  contracted  for  on  the  line 
of  the  present  Barge  canal  improvement.  In  preparing  my  esti- 
mate, I  have  had  in  mind  at  all  times  the  building  of  a  canal 
in  keeping,  in  every  essential  respect,  with  the  type  of  canal  now 
in  process  of  construction  between  Buffalo  and  the  Hudson  river, 
believing  that  it  would  be  a  serious  error  to  sacrifice  on  the 
Cayuga-Seneca  canal,  for  the  sake  of  economy,  the  standards  of 
limit  of  curvature,  directness  of  alignment  and  stability  and 
completeness  of  construction  established  by  this  department  for 
the  Barge  canal.  I  believe  that  my  estimate  is  sufficient  to  cover 
all  reasonable  contingencies  and  it  could  undoubtedly  be  somewhat 
reduced  if  it  could  be  definitely  known  that  the  policy  of  the  State 
authorities  would  be  to  close  the  existing  canal  for  at  least  one 
season  during  the  construction  of  a  new  channel,  and  if  the  mate- 
rials to  be  excavated  shall  be  found  on  further  investigation  to  be 
susceptible  of  handling  more  economically  than  the  necessarily  in- 
complete information  which  I  have  at  hand  indicates.  Only  a 
careful  investigation  by  borings  can  accurately  determine  this  latter 
point. 

The  dimensions  of  the  prism  and  various  structures  provided 
by  my  estimate  for  the  Cayuga  and  Seneca  canals  are  based  on 
the  standards  for  corresponding  construction  now  employed  on 
the  Barge  canal.  Working  imder  such  standards,  I  have  estimated 
various  sections  of  the  canal  prism  to  have  a  minimum  depth  of 
twelve  feet  of  water,  and  widths  as  follows : 

Bottom  width 

From  the  Barge  canal  near  the  Montezuma  aqueduct  to 

Cayuga  lake minimiun     100  ft. 

Along  the  east  shore  of  Cayuga  lake 75  ft. 

From  east  shore  of  Cayuga  lake  to  deep  water  in  the  lake       75  ft. 

From  the  Seneca  river  at  the  foot  of  Cayuga  lake  to  pro- 
posed lock  near  the  foot  of  the  Seneca  river  gorge  just 
west  of  the  bridge  of  the  N.  Y.  C.  R.  R.,  Auburn 
branch minimum       75  ft. 

From  foot  of  Seneca  river  gorge  to  Seneca  lake,  except- 
ing where  vertical  wall  is  used 75  ft. 

Sections  between  vertical  walls 94  ft. 
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All  locks  to  be  of  the  standard  Barge  canal  type,  having  the 
following  interior  dimensions: 

Width  of  chamber 45  ft. 

Length  l)etwcen  hollow  quoins 328  ft. 

The  location  and  lifts  of  the  various  locks  to  1)6  as  follows: 

On  Cayuga  canal  between  Barge  canal  and  deep  water  in  Cayuga 
lake. 

(1)  Lock  at  foot  of  Cayuga  lake,  lift  7Mi  ft. 
On  Seneca  canal  hetwren  foot  of  Cayuga  lake  and  Seneca  lake. 

(1)  LcK'k  near  Xew  York  Central  railroad  bridge,  lift  19  ft. 

(2)  L(x»k  near  the  Kunisey   Pump  Works,   Seneca  Fall«,  lift 

91/2  ft. 

(3)  Loc»k  west  of  Ovid  street,  Seneca  Falls,  lift  28  ft. 

(4)  Lock  combining  pres<*nt  loctks  at  Waterhn),  lift  14.28  ft. 

(5)  Guard-lock  at  foot  of  Seneca  lake. 

T  have  included  in  Uiy  estimate*  the  probable  cost  of  regulating 
works  to  be  built  at  the  foot  of  Cayuga  lake  for  maintaining  the 
elevation  of  the  water  in  that  lake  between  certain  limits,  the 
existing  regulating  works  at  the  foot  of  Seneca  lake  to  be  retained 
and  a  new  guard-lock  of  the  same  dimensicms  as  similar  locks  on 
the  Barge  canal  to  be  built  at  that  point.  As  it  is  not  contemplated 
that  boats  on  these  proposed  improved  canak  will  be  propelled  by 
animal  power,  no  provision  has  been  made  for  a  towing-path. 

Owing  to  the  heavy  co'^t  which  would  be  entailed  in  recon- 
structing the  existing  land-line  canal,  extending  from  the  head 
of  the  Seneca  river  around  the  foot  of  S<'neca  lake,  I  do  not  think 
that  such  reconstruction  is  warranted,  and  propose  that  boats  enter 
Seneca  lake  directly  from  the  canal  at   the  head  of  the   Seneca 
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river,  from  which  point  it  will  be  jiracticable  to  reach  any  point 
on  the  lake,  including  the  harbor  at  Geneva,  and  this  change  from 
the  present  canal  line  will  entail  no  difficulty  upon  boatmen  inas- 
much as  methods  of  propulsion  applicable  to  the  new  form  of  canal 
would  as  readily  be  operative  u])on  the  lake. 

Provision  has  been  made  in  the  estimate  for  extending  the  pres- 
ent breakwater  at  the  head  of  Seneca  river  so  as  to  form  an  ample 
harbor. 
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An  effort  has  been  made  to  determine  the  probable  cost  of  the 
land  to  be  taken  for  the  proposed  enlargement  and  of  the  probable 
property  damages  due  to  such  enlargement,  and  this  has  been  in- 
cluded in  my  estimate.  It  is,  however,  practically  impossible  to 
determine  with  any  degree  of  accuracy  just  what  such  damages 
may  amount  to,  owing  to  peculiar  conditions  existing  on  some  sec- 
tions of  the  present  canal. 

Estimate  of  cosit  for  constructing  proposed  canal  from  near 
Montezuma  aqueduct  to  dei  p  water  in  Cayuga  lake,  a  distance  of 
10.8  miles: 

1.  Clearing $800 

2.  All  excavation 84^5,140 

3.  Locks,    spillways,    retaining    walls, 

controlling  works,  etc 446,540 

4.  Bridges 58,812 

5.  Appropriated  lands  and  damages.  .  10,050 

$1,301,342 
Add    15    per   cent   for    engineer- 
ing   and    contingencies    204,201 

$1,565,543 

Es-timatc  of  cost  for  constructing  propose<l  canal 

from  near  Mud  Lock  at  the  foot  of  Cayuga  lake 
via  Seneca  river  to  deep  water  in  Seneca  lake,  a 
distance  of  13.7  miles: 

1.  Clearing $20,000 

2.  All  excavation 2,376,925 

3.  Locks,    spillways,    retaining    walls, 

controlling  works,  etc 1,944,800 

4.  Bridges 600,000 

5.  Appropriated  lands  and  damag(^s..  715,000 

6.  Maintaining  navigation 20,000 

$5,676,725 
Add    15    per    cent    for    engineer- 
ing and  contingt^icies 851,508 

6,528,233 

Total $8,093,776 
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It  is  estimated  that  the  proposed  Cayuga  canal  could  be  com- 
pleted in  three  years  from  the  date  of  beginning  construction,  and 
that  both  canals  could  be  completed  within  five  years  of  such  date. 

In  order  to  make  surveys  and  borings  from  which  detailed  plans 
and  accurate  estimates  may  be  prepared,  including  contract  draw- 
ings for  such  portions  of  the  work  as  would  require  to  be  adver- 
tis(»d  first,  I  would  recommend  that  $40,000  be  appropriated.  This 
preliminary  work  would  require  one  year  for  completion. 

I  would  add  that  recent  examinations  have  led  me  to  believe 
that  there  may  be  an  alternative  route  providing  for  an  outlet 
from  Seneca  lake  to  a  junction  with  the  ]3arge  canal  which  might 
be  constructed  at  a  less  exp(»nsc  than  would  be  involved  in  canal- 
izing the  present  Seneca  river  to  ]]arge  canal  dimensions,  but  accu- 
rate surveys  will  be  required  to  definitely  determine  whether  such 
a  line  mav  be  found. 

Respectfully  submitted, 

FRANK  M.  WILLTAMiS, 
State  Engineer  and  Surveyor. 
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Albany,  N.  Y.,  October  1,  1909. 

Hon.    Feank   M.    Williams,    State    Engineer    and    Surveyor, 
Albany  J  N.  Y.: 

Dear  Sir. —  The  following  is  a  report  of  the  work  done  on  the 
surveys,  plans  and  estimates  to  October  1,  1909,  for  the  proposed 
improvement  of  the  Cayuga  and  Seneca  canal : 

Chapter  433  of  the  laws  of  1909  provided  "  for  the  State  Engi- 
neer and  Surveyor,  for  detailed  survey,  estimate  and  plans,  so 
far  as  may  be  necessary  for  improving  the  outlets  of  Cayuga  and 
Seneca  lakes  so  as  to  render  said  lakes  and  their  outlets  a  part  of 
the  Barge  canal  system  of  the  State,  the  sum  of  twenty  thousand 
dollars  ($20,000.00.)" 

Immediately  after  this  act  had  become  a  law,  about  June  1, 
1909,  a  field  force  was  organized  with  headquarters  at  Seneca 
Falls  and  preliminary^  surveys  and  investigations  were  started,  cov- 
ering the  routes  called  for  by  Chapter  391,  Laws  of  1909,  entitled 
— "  An  act  making  provision  for  issuing  bonds  to  the  amount  of 
not  to  exceed  seven  million  dollars  for  the  improvement  of  the 
Cayuga  and  Seneca  canals,  and  providing  for  a  submission  of  the 
same  to  the  people  to  be  voted  upon  at  the  general  election  to  be 
held  in  the  year  nineteen  hundred  and  nine." 

The  routes  outlined  in  the  above  act  were  as  follows: 

"  The  route  of  the  Cayuga  canal  shall  be  as  follows :  Beginning 
at  or  near  the  point  where  the  canal,  authorized  by  Chapter  147 
of  the  Laws  of  1903,  as  amended  by  Chapter  508  of  the  Laws  of 
1908,  leaves  the  Seneca  river  to  follow  the  course  of  the  Clyde 
river;  thence  following  the  valley  of  the  Seneca  river  to  deep 
water  in  Cayuga  lake ;  thence  through  Cayuga  lake  to  Cayuga  lake 
inlet  at  Ithaca. 

"  The  route  of  the  Seneca  canal  shall  bo  as  follows:  The  junc- 
tion of  the  Seneca  canal  with  Cayuga  canal  shall  be  at  such  point 
as  may  be  determined  by  the  Canal  Board  after  surveys  of  the 
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routes  of  such  proposed  canals  shall  have  been  made  hj  the  State 
Engineer  and  submitted  to  the  (.^anal  Board ;  and  from  such  junc- 
tion with  the  C'ayupa  canal,  the  Seneca  canal  shall  follow  ap- 
proximately the  line  of  the  present  Seneca  canal  in  this  westerly 
direction  to  the  present  Seneca  lake  controlling  works;  thence 
into  and  through  Seneca  lake  to  Watkins;  providing,  that  in  the 
event  the  Canal  Board  shall  determine,  after  surveys  have  been 
made  by  the  State  Engineer  and  submitted  to  the  Canal  Board, 
that  a  divergent  route  from  the  foot  of  Seneca  lake  at  Geneva 
northerly,  connecting  the  Seneca  lake  with  the  Barge  Canal  at 
Lyons,  or  at  som<»  |X)int  eaj^t  of  Lyons,  is  more  practicable  and 
economical,  such  divergent  route  for  the  Seneca  canal  shall  l>^ 
chosen,  and  the  Seneca  canal  constructed  along  such  divergent 
route." 

CAvrcjA  Canal  fkom  Barge  Caxal  at  MoxTpy.rMA  to  Cayuga 

Lake. 

A  survey  of  this  route  was  made  under  Chapter  700  of  the  Laws 
of  1905  and  it  was  not  deemed  necessary  at  this  time  to  make  any 
further  surveys  along  this  route,  but  it  was  determined  to  utilize 
the  former  surveys  and  maps  in  completing  plans  and  estimates 
for  this  canal  between  the  above  points. 

Skxeca  Bivkr  KorTK. 
East  and  West  Line, 
A  survey  for  this  line  was  tied  onto  the  old  survey  for  the 
(^ayuga  canal  near  ^[ud  L(K'k  and  a  tajx^d  base  line  was  first  run 
along  the  present  towpath  of  the  Seneca  canal  from  Mud  Lock  to 
the  outlet  of  Sc»neca  lake  near  the  controlling  works,  a  distance  of 
13.5  miles.  A  line  of  levels  was  next  run  between  these  points 
and  i>ernianeut  bench-marks  established  about  a  quarter  of  a  mile 
ai)art.  A  stadia  survey  wacs  then  made  covering  the  entire  valley 
of  the  Seneca  river  l)etw(H»n  Dumont  bridge  and  Sc^neca  lake  and 
soundings  in  Seneca  river  and  canal  were  taken  along  this  line  at 
inteiTals  of  100  feet.  This  practically  completes  the  survey  work 
on  the  east  and  west  line  with  the  exception  of  the  line  between 
the  so-called  Free  Bridge  over  the  Seneca  river  and  the  Dumont 
bridge,  a  distance  of  1.9  miles.  There  also  remains  to  be  done 
certain  work  in  connection  with  the  various  structures  on  this 
line  and  one  or  two  proposed  side  lines,  or  changes  of  location. 
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Wash-drill  and  rock-drill  borings  are  now  being  made  at  the 
various  lock  sites  and  it  is  proposed  later  to  make  both  wash-drill 
and  drive-rod  soundings  along  the  prism  of  the  canal,  to  determine 
the  character  of  material  and  elevation  of  rock. 

North  and  Smith  Line. 

This  route  begins  at  the  northern  end  of  Seneca  Lake  at  Gen- 
eva, crossing  the  Xew  York  Central  railroad  tracks  east  of  the 
railroad  station  and  extending  in  a  northerly  direction  to  a  point 
about  one-half  mile  west  of  the  West  Junius  railroad  station, 
thence  following  along  the  east  side  of  the  valley  of  the  Canan- 
daigua  outlet  for  about  thrt^  miles.  From  this  point  two  routes 
are  to  be  surveyed,  the  first  running  northeast  toward  the  Penn- 
sylvania Division  of  the  New  York  Central  railroad  and  crossing 
it  about  one-fourth  mile  south  of  the  Wayne-Ontario  county  line, 
thence  running  north  along  Pond  brook  and  joining  the  main  line 
of  the  Barge  canal  near  Creager's  bridge  on  contract  No.  47.  The 
second  route  follows  along  the  Canadaigua  outlet  through  the  vil- 
lage of  Alloway  and  joins  the  main  line  of  the  Barge  canal  in  the 
village  of  Lyons. 

At  the  present  time  the  field  work  on  the  north  and  south  line 
is  about  one-third  completed  and  the  topography  is  being  taken  by 
stadia.  Wash-drill  borings  are  also  being  made  at  various  points 
along  this  line. 

Gaqings. 

Nine  river  gaging  stations  were  (established  along  the  Sene<'a 
river  and  the  Cayuga  and  Seneca  lakes  early  in  the  summer. 
These  gages  are  being  read  twice  daily  and  at  Seneca  Falls  and 
Waterloo  weekly  readings  are  being  taken  on  the  water-surface  at 
the  ujyper  and  lower  limits  of  each  water  power. 

Office  Work. 

A  field  office  was  established  in  Seneca  Falls  in  June  at  the 
time  the  surveys  were  started  and  the  notes  are  being  computed 
and  checked  and  the  maj>s  and  profiles  made  in  this  office.  The 
topography  is  being  plotted  on  standard  Barge  canal  sheets  to  a 
scale  of  100  feet  to  the  inch  with  2-f(X)t  contours.     Cross-sections 
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are  being  completed  and  it  is  the  intention  to  complete  all  pre- 
liminary maps  in  this  office  and  later  forward  them  to  the  Albany 
office  where  the  estimates  and  plans  will  be  made.  This  field  work 
has  been  in  immediate  charge  of  L.  S.  Hulburd,  Assistant  Engi- 
neer. It  is  expected  that  most  of  the  field  work  will  be  completed 
about  January  1,  1910,  and  a  comparative  estimate  of  the  cost  of 
of  the  different  routes  will  probably  be  completed  by  February 
15,  1910. 

Rcsptvtfully  submitted, 

11.  W.  DeGRAFF, 

Deputy  Sidle  Engineer. 
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REPORT  OF  TESTS. 


Testing  Laboratory — -State  Hall. 

Albany,  N.  Y.,  October  1,  1909. 
Hon.  Frank  M.  Williams,  Stwte  Erigineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  submit  the  following  report  of  the 
work  of  the  t^^ting  lalx>ratory  of  your  Department  for  the  fiscal 
year  ended  September  30,  1909. 

The  work  of  the  year  has  been  more  than  simply  routine,  for, 
besides  the  regular  testing  of  cements,  the  scoi>e  of  the  laboratory 
has  been  extended  and  teets  are  now  being  made  of  sand  as  well 
as  cements.  ^lany  special  tests  of  considerable  variety  have  made 
the  work  of  particular  interest  and  value.  The  inspection  of 
cement  at  the  mills  has  gi-eatly  increased  the  work  of  the  bureau. 

Cement  Tests. 

The  routine  work  of  testing  cement  has  been  largely  increased 
during  the  past  year  because  of  the  greater  amount  of  work  being 
done  upon  the  Barge  canal  and  upon  tie  public  highways.  The 
transfer  of  highway  work  to  the  Highway  Commission  resulted  in 
the  Commission  placing  the  necessary  number  of  men  in  this 
laboratory  to  make  the  tests  on  cement  proposed  for  use  on  the 
highways.  The  supervision  of  their  work  was  left  with  the 
undersigned.  The  work  done  also  includes,  as  for  several  years 
past,  a  large  number  of  tests  made  for  work  under  the  direction 
of  the  State  Ardiitect.  Although  the  laboratory  has  been  en- 
larged several  times,  the  work  at  times  required  the  full  capacity 
of  the  laboratory,  especially  when  field  work  was  in  full  swing 
during  the  summer  months. 

During  the  past  year  there  have  been  submitted  to  this  labora- 
tory for  tests  971  lots  of  cement  samples,  consisting  of  a  total  of 
16,456  samples.  Of  the  total  number  ot  samples  tevSted,  10,608, 
or  64.8  per  cent,  were  for  the  Barge  canal;  1,888,  or  11.5  i^er 
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cent,  were  for  public  highways;  and  3,900,  or  23.7  per  cent,  were 
for  the  State  Architect 

The  inspection  of  cement  at  the  mill  pennits  the  taking  of  a 
smaller  proportion  of  samples  to  the  number  of  barrels  repre- 
sented. The  total  number  of  barrels  of  cement  tested  was  662,126. 
Most  of  the  cement  for  the  Barge  canal  was  sampled  at  the  mill 
and  88  per  cent  of  this  amount,  or  584,651  barrels,  were  for  the 
canal  work.  Fifty-four  per  cent  of  all  the  cement  tested  was  made 
in  ^ew  York  state. 

Each  sample  submitted,  mixed  in  the  proportion  of  one  part 
cement  to  three  parts  standard  quartz  sand,  was  tested  for  tensile 
strength  at  the  ends  of  7  and  28  days.  In  addition  to  the  tests  for 
tensile  strength,  each  lot  of  samples  was  given  tests  for  fineness 
of  grinding,  for  initial  and  hard  sets,  and  for  soundness  by  means 
of  the  steam  tests,  the  normal-water  test  and  the  normal-air  test. 
Frequently  the  cements  are  completely  analyzed  and  are  especially 
checked  for  sulphuric  anhydride  (S  O3)  and  magnesia  (Mg  O). 

Of  the  cement  tested  all  was  Portland  cement,  except  300 
barrels  of  natural  cement.  The  brands  represented  by  the  samples 
received  are  about  the  same  as  heretofore  and  consist  of  24: 
American  Portland  and  2  American  natural.  Of  the  brands,  7 
were  manufactured  in  New  York,  15  in  Pennsylvania,  and'  3'  in 
New  Jersey.     Two  brands  of  white  Portland  cement  were  tested. 

During  the  year  79  series  of  special  tests  were  made.  For  these 
about  1,600  briquettes  were  made,  including  1,424  briquettes 
which  were  tested  to  obtain  the  results  of  the  various  sands  with 
cement.  The  other  tests  include  several  short  and  long  period 
teste. 

A  brief  description  of  the  method  used  in  making  the  tests  in 
this  laboratory  will  probably  make  the  results  of  the  tests  much 
better  understood  as  well  as  more  easily  comparable  with  the  re- 
sults obtained  in  other  testing  laboratories.  The  method  is  prac; 
tically  the  same  as  that  recommended  by  the  American  Society  of 
Civil  Engineers.    It  is  as  follows: 

Sampling], — After  the  cement  proposed  to  be  used  upon  any  con- 
tract work  of  the  State  has  been  delivered  and  well  stored,  the 
engineer  in  charge,  or  his  representative,  takes  one  sample  from 
every  tenth  barrel  of  cement  or  from  the  equivalent  of  the  tenth 
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barrel  when  packed  in  sacks.  Each  sample  is  placed  in  a  double 
envelope-bag  upon  which  is  printed  such  matter  as  when  filled  in 
by  the  person  taking  the  sample  will  give  the  sample  number, 
brand  of  cement,  date  of  sampling  and  work  upon  which  the 
cement  is  to  be  used.  About  twenty  ounces  of  cement  are  tiiken 
for  each  sample.  The  samples  are  packed  firmly  and  dry  in 
wooden  boxe<s  and  are  then  sent  by  express  to  this  laboratory. 
Upon  receipt  here  a  portion  of  every  sample  is  taken  and  these 
lK)ii:ions  are  thoroughly  mixed  into  a  large  general  sample.  From 
this  mixed  sample  is  taken  the  cement  used  in  making  the  tests  of 
fineness,  setting  qualities,  soundness,  specific  gravity  and  analysis. 

Fineness. —  The  tests  for  fineness  consist  of  drying  the  sample 
arid  then  weighing  on  a  scale  capable  of  weighing  to  one  ten- 
thousandth  part  of  a  pound  a  certain  amount  of  the  cement.  This 
is  carcifully  sieved  through  standard  sieves  of  2,500  and  10,000 
meshes  to  the  square  inch.  The  sieving  is  done  by  means  of  a 
mechanical  sifter  oix^rated  by  electricity,  but  all  tests  are  com- 
pleted by  hand  sifting.  The  residue  is  weighed  and  the  per- 
centages thus  obtained.  Xinety-nine  per  cent  of  the  cement  must 
pass  the  2,500-mesh  sieve  and  92  per  cent  must  pass  the  10,000- 
mesh  sieve. 

Setting  qualities. —  From  the  mixed  sample  enough  is  also  taken 
to  make  a  ball  of  paste  for  the  mould  of  the  Vicat  apparatus  and 
for  3  neat  pats.  This  is  mixed  up  into  a  paste  of  normal  con- 
sistency by  addiug  from  18  to  25  per  cent,  by  weight,  of  water  to 
Portland  cements  and  from  28  to  33  per  cent  to  natural  cements. 
After  being  thoroughly  trow^eled  this  paste  is  moulded  into  a  ball 
and  pressed  into  the  inverted  mould  and  the  paste  struck  off  even 
with  the  bottom  of  the  mould.  It  is  then  turned  over  and  the  top 
struck  off  even.  This  is  then  placed  in  the  moist-air  cabinet  and 
tested  from  time  to  time  by  the  Vicat  needle.  To  be  accepted, 
Portland  cement  must  not  t^ke  an  initial  set  in  less  than  30 
minutes  or  natural  cements  in  less  than  20  minutes;  Portland 
cements  must  not  take  a  hard  set  in  loss  than  an  hour  or  require 
more  than  10  hours  to  get  hard  set ;  natural  cements  must  not  take 
a  hard  set  in  less  than  30  minutes  or  require  more  than  3  hours. 
The  time  is  estimated  from  the  moment  of  adding  the  water  to  the 
cement. 
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Sotmdness. —  That  cement  paste  which  is  left  from  the  above 
test  is  moulded  into  3  pats  on  glass  plates  about  3  inches  by  4 
inches  in  size.  These  pats  are  about  one-half  inch  thick  in  the 
center  and  are  drawn  out  to  thin  edges.  As  soon  as  made,  the  neat 
pats  are  placed  in  a  moist-air  cabinet  and  allowed  to  take  their  set. 
When  the  pats  have  hardened  for  24  hours  one  is  put  in  the  steam 
of  water  at  212  degrees  Fahr.  for  5  hours.  This  is  the  "  accel- 
erated "  or  "  hot-water  "  test ;  and  if  the  pat,  after  being  in  the 
steam  for  5  hours,  shows  no  sign  of  blowing  or  cracking,  it  is 
reported  as  *'  good.''  The  other  pats  are  given  normal-air  and 
water  tests  by  being  kept  respectively  in  air  and  water  main- 
tained at  from  60  to  70  degrees  Fahr. 

Tensile  strength  —  Mortar. —  For  the  tests  for  tensile  strength, 
each  sample  is  gaged  separately  with  its  proper  proportion  of 
standard  crushed  quartz  sand,  1  part  of  cement  to  3  parts  of 
sand,  parts  by  weight    As  each  sample  is  thus  gaged  it  is  put  into 
a  small  pan  and  each  is  kept  in  the  order  of  its  number,  so  that  the 
samples  will  not  lose  their  identity.     Each  separate  sample  of 
cement  and  sand  is  thoroughly  mixed  dry  and  then  from  9  to  11 
per  cent  by  weight  of  water  is  added  to  Portland  cements  and 
from  10  to  13^2  per  cent  by  weight  to  natural  cements.    The  per- 
centage used  is  such  as  will  give  a  stiif  mortar,  which  will  show  up 
water  when  the  trowel  is  drawn  heavily  over  it.     This  mortar  is 
thoroughly  troweled  and  is  then  put  into  the  moulds. 

Briquettes. —  The  mould,  which  is  of  brass  and  of  the  standard 
form  recommended  by  the  American  Society  of  Civil  Engineers,  is 
first  filled  with  loose  mortar  and  this  is  carefully  compacted  by 
pressing  down  with  the  thumbs  protected  by  rubber  gloves.  More 
loose  mortar  is  placed  in  the  mould  and  is  pressed  down  as  be- 
fore. This  makes  about  three-quarters  inch  of  mortar  in  the 
mould,  having  been  placed  in  about  three-c^i^hths-inch  layers. 
The  top  layer  is  placed  by  striking  a  further  addition  of  loose 
mortar  with  the  back  of  the  trowel.  The  briquette  is  then  struck 
off  even  with  the  top  of  the  mould.  Two  briquettes  are  made  from 
each  sample. 

Treatment. —  As  soon  as  made,  the  briquettes  are  placed  upon 
plates  of  glass  and  are  placed  in  the  nioist-air  cabinet,  care  being 
taken   to  keep   them   in  their  order   so  as  to  still    retain  their 


Repost  of  Tests.  269 

identity.  After  the  mortar  has  hardened,  the  briquettes  are  re- 
moved from  the  moulds  and  replaced  in  cabinet.  Twenty-four 
hours  after  gaging  they  are  marked  with  a  number  which  is  given 
to  each  briquette  consecutively  as  each  is  made,  and  are  immersed 
and  kept  in  water  maintained  at  a  temperature  of  about  60  to  70 
degrees  Fahr. 

Breaking, —  On  the  seventh  day  after  gaging,  the  first  test  for 
tensile  strength  is  given,  and  21  days  later,  or  on  the  28th  day 
after  gaging,  the  second  briquette  of  each  sample  is  broken  for 
tensile  strength.  Three  improved  Fairbanks  cement  testing  ma- 
chines are  used  to  obtain  these  results.  All  the  operations  are  so 
conducted  that  there  is  perfect  uniformity  in  the  treatment  of  all 
the  samples. 

Strength. — Portland  cements,  mixed  as  described,  must  show  an 
average  of  at  least  150  pounds  per  square  inch  in  tensile  strength 
in  7  days  and  an  average  of  at  least  240  pounds  per  square  inch 
in  28  days.  Natural  cementfi,  mixed  as  described,  must  show 
a  tensile  strength  of  an  average  of  at  least  40  pounds  per  square 
inch  in  7  days  and  an  average  of  at  least  100  pounds  per  square 
inch  in  28  days. 

Neat  briqiiettes. — •  Tests  for  tensile  strength  of  neat  briquettes 
are  seldom  made,  as  the  practice  of  this  Department  is  to  place 
the  greater  dependence  upon  the  mortar  test.  Whenever  they  are 
made,  however,  they  are  made  and  treated  in  a  manner  similar  to 
that  given  mortar  briquettes,  excepting,  of  course,  that  a  greater 
percentage  of  water  is  used  —  usually  being  about  1  per  cent  less 
than  that  used  in  gaging  for  the  neat  pats  of  that  particular  lot 
or  brand.  Xeat  briquettes  of  Portland  cement,  so  made,  must 
show  an  average  of  at  least  500  pounds  per  square  inch  in  tensile 
strength  in  7  days;  and  neat  briquettes  of  natural  cement,  simi- 
larly made,  must  show  an  average  of  at  least  150  pounds  per 
square  inch  in  tensile  strength  in  7  days. 

Analysis. —  The  method  of  analysis  used  in  examination  of 
cements  is  that  recommended  by  the  committee  of  the  New  York 
Section  —  Society  for  Chemical  Industry. 

Specific  gravity. —  The  tests  for  specific  gravity  are  made  as 
suggested  by  the  American  Society  of  Civil  Engineers  —  the  Le 
Chatelier  apparatus  being  used  as  reconunended. 
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Acceptwnce. —  At  the  end  of  the  7-day  tests,  all  results  obtained 
on  tests  of  samples  of  cement  proposed  for  use  on  Barge  canal 
work  are  rcjiorkKl  to  Mr.  William  U.  I^ndreth,  Six»oial  Deputy 
State  Engineer,  and,  if  thought  best,  are  h(»ld  for  the  28-day  tests, 
the  lots  beiijg  accepted  or  rejected  according  as  the  results  show 
that  the  cement  passes  or  fails  in  the  tests.  The  reports  of  all 
tests  of  cement  for  all  other  work  (except  Barge  canal  and  high- 
way work)  are  submitted  to  Mr.  II.  W.  TeGraff,  Deputy  State 
Engineer.  All  rojwrts  of  tests  for  the  Highway  Commission  are 
made  to  the  Engineer  in  charge  of  the  Bureau  of  Research. 

Our  method  of  testing  each  sample  separately  for  tensile 
strength  has  proven  very  satisfactory;  in  fact,  by  means  of  it, 
much  poor  cement  has  been  discovered  which  would  have  stood  the 
tests  had  all  of  tlie  sampler  of  the  lot  been  blended.  This  method, 
howevcT,  makes  nec^essary  a  larger  equipment  and  a  more  complete 
system  of  operation  than  is  neot^ssary  under  the  general  method  of 
testing  a  blcndtnl  sample.  Although  the  laboratory  was  enlarged 
during  the  past  year,  a  further  enlargement  will  probably  be 
necMlod  within  another  year.  The  effort,  however,  is  made  to 
maintain  as  complete  a  laboratory  with  as  little  expense  as  pos- 
sible; but  it  is  hoi)ed  that  the  laboratory  and  its  results  will  be  so 
complete  as  to  be  placed  by  experts  as  being  among  the  besrt  in  the 
country. 

The  8i)ec»ifications  for  cement  follow  closely  those  reoonunended 
by  the  American  Society  for  Testing  Materials  —  varying  from 
thorn  only  in  some  minor  details. 

Mill  inffpeciion. —  In  addition  to  the  regular  method  of  sam- 
]>ling,  as  already  described  in  this  report,  it  has  been  found  advis- 
able to  sample  cement  pro})os(J  for  use  on  the  Barge  canal,  at 
the  various  mills.  Wh<'n  there  is  enough  cement  to  warrant  doing 
so,  an  in.s]>(»ctor  is  sent  to  a  cement  mill  to  sample  cement  and  in- 
spect shipments.  The  method  of  carrying  on  this  work  is  as  fol- 
lows :  The  ins])e('tor  takes  samples  from  the  various  parts  of  the 
bin ;  each  sample  is  shipped  to  the  Testing  Laboratory  at  Albany 
by  the  same  method  as  d(»scribed  and  also  is  tested  in  the  same 
way.  The  endeavor  is  to  obtain  from  the  sampling  and  the  test- 
ing of  thcv^^e  samples  the  "  run  of  the  pro<luct."  As  soon  as  the 
samples  are  taken  the  inspector  places  the  bin  of  cement  under 
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the  seal  of  this  Department  and  the  bin  so  sealed  that  no  cement 
can  be  added  to  or  taken  from  the  bin  without  the  breaking  of 
the  seal.  When  the  results  of  the  tests  have  been  secured,  the 
reports  are  made  in  the  usual  way,  and  then,  if  the  cement  is  ac- 
cepted, the  bin  of  cement  is  assigned  to  the  contract  which  may 
have  placed  an  order  for  the  cement.  When  the  contractor  needs 
cement,  the  inspector  at  the  mill  breaks  the  seal  on  the  bin,  in- 
spects the  loading  of  the  car  or  cars,  seals  these  with  the  Depart- 
ment seal  and  then  reseals  the  bin  of  cement.  A  notice  of  ship- 
ment is  forwarded  to  the  laboratory  and  the  resident  engineer 
in  charge  of  the  contract  to  which  the  cement  has  been  assigned. 
When  the  car  or  cars  arrive  on  the  work,  the  seal  of  the  Depart- 
ment must  be  broken  by  the  resident  engineer  or  his  representa- 
tive, otherwise  the  lot  of  cement  must  be  sampled  and  tested  in 
the  usual  way. 

This  work  of  inspection  has  added  considerably  to  the  work  of 
the  Testing  Laboratory,  as  an  average  of  five  inspectors  are  con- 
tinually at  this  work  and  it  is  all  done  through  the  laboratory. 

Sand  Tests. 

The  importance  of  thorough  examination  and  tests  of  the  sands 
proposed  for  use  on  the  Barge  canal  has  been  practically  demon- 
strated. Seventy-five  samples  of  sand  have  been  tested  along  the 
lines  of  tests  established  during  the  previous  year.  These  tests 
are  as  follows:  The  sands  are  examined  under  the  microscope 
for  those  elements  that  give  the  sand  its  characteristics.  The 
otheir  tests  are  for  voids,  loam,  fineness,  or  grading,  and  tensile 
strength  with  cement.  The  latter  are  made  from  the  sand  in  its 
natural  condition  and  also  washed ;  and  the  cement  is  a  "  stand- 
ard '^  cement,  made  by  mixing  together  in  the  laboratory  several 
brands  of  cement  which  run  nearly  alike  in  the  regular  tests.  All 
tests  for  tensile  strength  cover  at  least  28  days,  but  many  long- 
time tests  are  being  carried. 

The  "  testing  of  sand  "  also  includes  the  testing  and  examina- 
tion of  substitutes  for  sand,  such  as  screenings  and  iron  ore  tail- 
ings. Several  extended  tests  of  these  latter  materials  have  been 
made. 
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Other  Tests. 

In  February,  1909,  the  stone  testing  was  taken  charge  of  by  the 
Highway  Commission,  when  that  Commission  took  over  the  high- 
way work  from  the  Department  of  the  State  Engineer  and  Sur- 
veyor. 

Many  miscellaneous  tests  have  been  conducted  in  the  laboratory. 
Not  the  least  of  those  has  been  a  series  of  tests  on  concrete  cubes, 
prisms  and  arches,  which  has  bec^n  started  and  which  will  be  com- 
pleted in  the  coming  year.  Tests  and  examination  of  water,  wood 
preservatives,  water-proofing  and  other  miscellaneous  materials 
have  been  made.  Laboratory  examinations  have  been  aided  by 
insixotion  on  the  work,  where  questions  conc/crning  concrete  and 
other  materials  have  arisen.  In  conclusion  it  should  be  stated  that 
not  only  has  the  work  greatly  increased,  but  the  fi.eld  of  the  wort 
has  also  increased. 

Raspectfully  submitted, 

RUSSELL  S.  GREENMAN, 

Bcsident  Engineer  in  charge  of  Tests. 


Report  of  the    Land  Bureau  of  the    State    Engineer's 

Department. 


Albany,  October  1,  1909. 
Hon.  Frank  ]M.  Williams,  State  Engineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  present  herewith  a  report  on  the 
various  matters  pertaining  to  the  Land  Bureau  of  your  Depart- 
ment for  the  fiscal  year  ended  September  30,  1909. 

The  Commissioners  of  the  Land  Office  have  applications  for 
grants  of  land  under  water  which  are  referred  to  this  Department 
for  examination  and  report;  as  are  also  a  large  number  of  misr 
cellaneous  matters  relating  to  State  lands.  These  matters  require 
careful  inspection  and  naturally  consume  a  great  deal  of  time. 

The  maps  are  examined  to  detennine  their  correctness  and 
proper  form,  both  from  an  engineering  standpoint  and  to  insure 
their  conformity  to  the  rules  and  regulations  of  the  Land  Office. 

In  some  cases  it  is  also  necessary  to  visit  and  inspect  the  loca- 
tions of  the  proposed  grants  to  decide  as  to  the  advisability  of 
making  the  grants  on  the  lines  of  the  application,  or,  if  necessary, 
to  have  them  modified. 

It  is  also  at  times  deemed  advisable  to  deny  some  of  these  appli- 
cations on  account  of  interference  with  navigation  or  with  the 
rights  of  the  public. 

Some  applications  were  contested  or  had  remonstrances  filed 
against  them,  and  hearings  have  been  necessary  to  determine  the 
rights  of  the  several  interested  parties  and  report  the  outcome  to 
the  Commissioners  of  the  Land  Office. 

There  have  been  made  in  this  Department,  for  the  use  of  the 
State  Engineer  and  Surveyor  and  the  Commissioners  of  the  Land 
Office,  maps  showing  the  lands  under  water  granted  by  the  Com- 
missioners adjacent  to  the  shores  of  Albany,  Columbia,  Clinton, 
Dutchess,  Erie,  Greene,  Jefferson,  Kings,  Nassau,,  TTiagara,  On- 
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ondaga,  Orange,  Otsego,  Queens,  Rensselaer,  Richmond,  Rock- 
land, Suffolk,  Ulster  and  Westchester  counties.  These  maps  are 
brought  up  to  date  and  are  of  great  value  for  reference  in  ad- 
justing laud  grants.  It  is  desirable  that  the  maps  of  all  sections 
of  the  State  should  be  kept  up  to  date  in  like  manner,  but  through 
lack  of  funds  this  has  not  been  possible. 

Thirty-iive  applications  for  grants  of  land  under  water  wore 
considered  by  this  De])artnient  during  the  year.  One  was  for 
ajninierce,  two  for  railroad  purjwscs  and  the  remainder  for  re- 
stricted beneficial  enjoynunt.  The  lands  were  in  the  following 
counties:  Albany,  Cayuga,  Dutchess,  Erie,  Greene,  Xassau,  Ot- 
sego, Putnam,  Queens,  Richmond,  Rockland,  St.  Lawrence, 
Seneca,  Suffolk,  Ulster  and  Westchester. 

The  State  Engineer  and  Surveyor  has  soM  at  public  auction  all 
of  those  unappropriated  lands  of  the  State  which  have  been 
orflered  to  be  sold  by  the  Commissioners  of  the  Land  Office. 

The  records  (»f  the  office  sliow  that  there  were  held  during:  the 
year  sin'entec^u  j)ublic  auctions,  at  which  thirty-one  parcels  of 
land  were  sold.     The  sum  of  $18,441.50  was  realized  therefrom. 

Of  thc^se  lands  twenty-two  parcels  were  acquired  through  the 
Comptroller's  tax  sales,  eight  from  foreclosures  of  loan  mortgages 
and  one  from  abandoned  canal  lands.  The  lands  are  located  in 
the  following  counties:  Albany,  Essex,  Herkimer,  Kings,  On- 
tario, Richmond,  Rockland,  Westchester  and  Wyoming. 

There  has  l)e(m  the  usual  amount  of  correspondence  and  answer- 
ing of  inquiries  from  surveyors,  lawyers  and  others  on  matters 
pertaining  to  the  original  maps  and  descriptions  of  the  Colonial 
and  earlv  State  survevs  filed  in  this  office.  The  answerinc:  of 
such  inquiries  often  requires  much  time  and  -tudy,  as  there  fire 
frequently  more  than  one  survey  of  the  same  land  made  at  differ- 
ent times  bv  various  survevors,  and  noiK-  should  be  «:verlooked. 
These  maps  become  more  valuable  as  time  parses;  and  as  a  large 
part  of  them  are  very  old  and  describe  lints  of  tracts  of  land 
which  have  be<'ome,  in  many  instances,  the  l)oundaries  of  towns 
and  counties,  the  value  of  those  records  becomes  still  greater. 

For  l)etter  preserving  these  records  they  have  been  rearranged, 
placed  in  bound  volumes  and  indexed  for  convenienco  of  refer- 
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cnce.  That  it  is  the  proper  method  for  tho  caro  of  those  \  ilviahio 
papers,  and  that  it  affords  o^eater  facility  for  finding  particular 
papers  with  the  certainty  that  none  have  been  overlooked,  has 
already  hten  fully  demonstrated. 

Respecrfuily, 

MERRTTT  PECKIIAM,  Jr., 

Assistaiii  Enginerr  in  Charge  of  Land  Burcnn. 


Report  of  the  Bureau  of  Bridges. 


Albany,  N.  Y.,  October  1,  1909. 
Hon.  Fbank  M.  Williams,  State  Emjiriecr  and  Surveyor: 

Sir. —  I  have  the  honor  to  report  as  follows  for  the  fiscal  year 
ended  September  30,  1909: 

On  October  1,  1908,  the  total  force  of  this  Bureau  consisted  of 
43  men.    During  the  year  there  has  been  a  gain  of  5  and  a  loss  of 
18,  making  the  present  total  force  30.    The  force  now  consists  of 
the  Chief  Bridge  Designer,  Assistant  Chief  Bridge  Designer,  13 
Bridge  Designers,  1  Assistant  Engineer,  1  ^lechanical  Engineer, 
2  Mechanical  Draftsmen,  5  Bridge  Draftsmen,  2  Junior  Bridge 
Draftsmen,   1  Engineering  Draftsman,  2  Tracers  and  1  Office 
Assistant. 

More  than  90  per  cent  of  the  work  in  this  Bureau  during  the 
past  year  has  consisted  in  the  preparation  of  plans,  specifications 
and  estimates  of  cost  for  structures  to  be  built  in  connection  with 
the  improvement  of  the  canals  as  authorized  by  chapter  147,  Laws 
of  1903.  The  work  done  includes  plans  for  some  40  highway 
bridge  superstructures  and  20  sub^^tructures  of  the  improved  type 
described  in  my  last  annual  report;  also  lock-gates,  needle-dams 
and  valves  for  18  locks;  8  lift  guard-gates;  2  sluice-gates,  be- 
sides much  miscellaneous  work  and  many  plans  now  in  the  pro- 
cess of  preparation. 

Plans  and  estimates  have  been  prepared  at  the  request  of  the 
Superintendent  of  Public  Works  for  bascule  lift  bridges  at  Allen 
street  and  Lyell  avenue,  Rochester;  for  a  plate  girder  bridge  at 
Mill  street,  Cazenovia;  for  a  bascule  lift  bridge  at  Seneca  street, 
Utica;  for  a  plate  girder  bridge  at  Ovid  street,  Seneca  Falls,  and 
for  a  through  rivetted  truss  bridge  at  Georgia  street,  Buffalo. 

It  should  be  noted  that  the  appropriations  for  the  bridges  at 
Lyell  avenue,  Allen  street  and  Seneca  street  cover  $55,000, 
$50,000  and  $24,000,  respectively.  Before  plans  were  prepared 
this  Bureau  made  a  careful  study  of  local  conditions,  disclosing  the 
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fact  that  the  span  in  each  instance  could  very  properly  be  con- 
siderably reduced.  This  was  done  with  the  approval  of  both 
the  State  Engineer  and  the  Superintendent  of  Public  Works.  As 
a  result,  contracts  have  been  awarded  at  such  sums  that,  allowing 
for  engineering,  contingencies,  etc.,  the  three  bridges  will  be  prob- 
ably completed  for  a  total  of  about  $35,000  less  than  the  appro- 
priations. 

The  rolled-steel  shapes  used  for  bridge  superstructures  are 
rolled  at  several  of  the  principal  steel-mills  of  the  United  States 
and  are  manufactured  into  trusscfS,  floor-beams,  etc.,  at  the  shops 
of  the  various  bridge  companies.  On  account  of  the  large  ex- 
pense attaching  thereto,  it  has  been  impracticable  for  this  Bureau 
to  have  men  in  its  employ  located  at  the  mills  and  shops  for  the 
purpose  of  making  the  necessary  mill  and  shop  inspection  re- 
quired by  the  specifications  on  what  are  comparatively  small 
amounts  of  material.  Such  inspection  has,  therefore,  been  regu- 
larly made  by  a  firm  of  inspecting  engineers,  appointed  by  the 
State  Engineer  and  Surveyor.  These  engineers  are  able  to  make 
the  inspection  at  low  cost  because  their  representatives  inspect 
larger  quantites  of  material  for  other  purposes  in  connection  with 
the  materials  inspected  for  the  State.  Reports  of  mill  and  shop 
inspection  are  regularly  received  and  upon  receipt  are  carefully 
examined  in  detail  and  placed  on  file. 

Shop-drawings  of  all  structural  steel  and  machinery  for  new 
State  bridges  are  submitted  by  the  contractors  for  approval  be- 
fore any  shop-work  is  done.  These  drawings  are  carefully  ex- 
amined and  are  approved  after  having  been  corrected  to  conform 
with  the  requirements  of  the  contract-drawings  and  specifications. 

During  the  session  of  the  Legislature  many  approximate  es- 
timates of  cost  were  made  for  various  bridges  and  steel  structures 
provided  for  by  those  bills  which  were  referred  to  the.  State 
Engineer. 

During  the  year  existing  bridges  over  the  canals  have  been 
examined  at  the  request  of  the  Superintendent  of  Public  Works. 
Reports  as  to  the  condition  of  these  bridges,  with  recommenda- 
tions as  to  necessary  repairs,  have  been  made  to  the  State  Engi- 
neer. Plans  for  strengthening  existing  bridges  or  for  building 
new  bridges  over  the  canals,  submitted  to  the  Superintendent  of 


268  Report  of  State  Enqineeb. 

Public  Works  by  street-railway  companies  in  connection  with 
jKtitions  for  perniissian  to  cross  the  canal,  have  been  carefully 
examined  and  reports  made  thereon  to  the  State  Engineer. 

Constant  effort  has  l)een  made  to  do  the  work  assigned  to  this 
Hureau  with  promi)tness  and  at  as  low  a  cost  as  is  consistent 
therewith. 

Il(\s[)eetfully   submitted, 

WAI.  R.  DAVIS, 

Chief  Bridge  Designer  and  Inspector. 


APPENDED  REPORT. 

Immediately  following  is  a  reix^rt  by  the  Chief  Bridge  Designer 
of  a  series  of  tests  made  imder  his  supervision  and  that  of  the 
Residc^nt  Engineer  in  charge  of  the  testing  laboratory. 


Report  of  Tests  of  Concrete  Arches  —  Models  of  the 

Medma  Aqueduct. 


At  Medina  the  Barge  canal  will  cross  a  deep  gorge  and  the 
topography  is  such  that  this  cannot  be  avoided.  After  a  careful 
consideration  of  various  types  of  steel  and  concrete  aqueducts 
and  also  a  high  earth  embankment,  it  was  decided  by  the  State 
Engineer  and  the  Advisory  Board  of  Consulting  Engineers,  that 
a  concrete  arch  of  single  span,  carrying  a  reinforced  concrete 
trunk  with  the  necessary  approaches,  is  to  be  preferred  to  other 
possible  types  of  construction. 

The  load  to  be  carried  consists  of  a  prism  of  water,  having  a 
maximum  depth  of  13  feet  2  inches,  and  weighing  825  pounds 
per  square  foot,  in  addition  to  the  weight  of  the  trough,  piers 
and  arch  ring.  The  total  weight  of  water  to  be  carried  by  the 
single  span  is  12,400  tons,  while  the  total  load,  including  the 
weight  of  the  structure,  is  46,000  tons.  The  water  load  may  at 
times  be  removed,  and  is  to  this  extent  a  live  load,  although  it  is 
always  uniform  for  the  full  length  of  the  structure  and  is  never 
accompanied  by  impact. 

The  span,  center  to  center,  is  290  feet  6  inches.  The  clear 
span  of  285  feet  cannot  properly  be  reduced.  The  rise  is  53  feet 
5  inches.     The  total  width  of  the  structure  is  129  feet. 

Other  notably  long  span  concrete  arches  are  the  Walnut  Lane 
bridge,  Fairmount  Park,  Philadelphia,  and  the  arch  over  Kocky 
river,  at  Cleveland.  The  Walnut  Lane  bridge  was  completed  in 
1909.  It  has  a  clear  span  of  233  feet  and  a  total  width  of  GO 
feet.  The  live  load  is  100  pounds  per  square  foot.  The  total 
live  load  carried  by  the  structure  is  700  tons  and  the  total  load, 
including  the  weight  of  the  structure,  is  12,000  tons.  The  Rocky 
river  bridge  is  now  being  built.  It  has  a  clear  span  of  280  feet 
and  a  total  width  of  60  feet.  It  carries  a  live  load  of  150  pounds 
per  square  foot,  a  total  live  load  of  1,200  tons  and  a  total  load, 
including  weight  of  structure,  of  16,000  tons.  It  is  understood 
that  there  are  other  long  spans  projected,  but  definite  data  con- 
cerning them  are  not  available  at  this  writing. 
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Thus  it  will  be  seen  that  by  virtue  of  the  length  of  span,  the 
total  width,  the  great  load  to  be  carried  and  the  necessarily  great 
cost,  the  Medina  aqueduct  may  properly  be  considered  the  most 
important  piece  of  concrete  arch  construction  ever  undertaken. 
It  was  therefore  deemed  both  advisable  and  necessary  not  only 
to  develop  the  design  with  the  greatest  care  along  the  lines  of  the 
most  approved  theory  of  arch  construction,  but  to  make  a  series 
of  tests  on  concrete  prisms  and  model  arches,  for  the  purpose  of 
obtaining  additional  information  concerning  the  Ixhaviour  of 
concrete  imder  certain  conditions  of  stress. 

At  the  meeting  of  the  American  Society  of  Civil  Engineers, 
held  September  15,  1909,  a  paper  was  presented,  entitled  "Wal- 
nut Lane  Bridge,  Philadelphia/'  This  paper  contained  the  fol- 
lowing statement :  "  Tests  of  concrete  model  arches,  made  in 
order  to  determine  questions  of  design,  indicated  that  it  is  wise 
to  treat  the  components  of  the  direct  arch  stress  at  the  abutment 
as  so  much  shear  acting  in  a  beam.  Regarded  as  such,  the  verti- 
cal component  or  reaction  at  the  spring  of  the  main  arch  ribs  of 
this  bridge  amounts  to  108  pounds  per  square  inch  of  arch  section 
in  shear  at  the  face  of  the  skew-back,  which  would  be  high  for 
simple  concrete,  but  is  allowable  for  the  hybrid*  material." 

There  was  no  discussion  by  any  member  of  the  society  chal- 
lenging this  opinion. 

To  construct  at  Medina  an  arch  of  sufficient  thickness  to  carry 
the  heavy  loads  and  to  keep  the  shear  at  the  low  value  indicated 
by  the  foregoing  quotation  is  de<'ide<lly  impracticable.  Inasmuch 
as  failure  by  **  shear  "  —  or  more  properly  speaking,  by  "  diago- 
nal tension  "  —  in  a  reinforced  concrete  beam  has  been  clearly 
shown  by  repeated  experiments  to  commence  in  the  tensile  portion 
of  the  beam,  even  wh(Te  the  cracks,  once  started,  extend  into  the 
compression  side  of  the  beam,  and  inasmuch  as  the  arch  rib  should 
be  aj)proximately  compared  in  the  nature  of  its  stresses  with  the 
comj>ression  side  of  a  beam  and  not  at  all  with  the  tension  side, 
it  is  believed  that  the  statement  quoted  is  incorrect  and  that  there 
is  no  danger  of  failure  by  so-called  shear  in  a  properly  designed 
arch.  The  term  shear,  as  here  used,  has  nothing  to  do  with  the 
phenomena  ol>served  in  connection  with  true  compression  failures 
under  high  intensity  of  stress,  and  relates  only  to  the  possibility 
of  failure  along  some  diagonal  j)lane,  before  the  true  compressive 


•  Hybrid  nuitorial,  as  here  iis<?(l,  me.ins  concrete  in  which  are  embedded  fiat 
stones,  packed  close,  with  Ix^d  of  stones  at  riglit  angles  to  axch  thrust 
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resistance  of  the  concrete  is  fully  developed.  The  literature  of 
conrrote  frequently  refers  to  the  failure  of  cubes  and  prisms  by 
shear,  when  tested  by  compression  to  destruction.  Just  what  is 
meant  in  such  cases  by  the  word  shear  is  not  always  clear. 

Since  no  satisfactory  evidence  could  be  found  of  adequate  tests 
ever  having  been  made  to  prove  that  the  arch  would  not  fail  by 
shear  near  the  sprin^j  un<ler  sIk  arin^  stresses  of  comparatively 
small  intensity,  as  intimated  by  the  foregoing  quotation,  it  was 
believed  to  be  still  more  necessary  to  obtain  further  information 
by  tests,  both  on  pri:;ms  and  on  model  arches,  which  should  be 
exact  counterparts,  except  as  to  size  of  the  ribs  of  the  proposed 
arch  at  Medina. 

For  various  reasons  it  was  not  believed  that  the  compressive 
resistance  obtained  in  the  test  would  show  the  actual  unit  strength 
of  the  full-sized  structure.  However,  it  was  believed  that  import- 
ant information  could  be  secure<l  in  reerard  to  the  kind  of  failure 
and  the  ultimate  strength  of  arches,  as  compared  mth  cubes  made 
of  the  same  material,  at  the  same  time  and  by  the  same 
experimenter. 

It  is  well  kno\\Ti  that,  on  account  of  the  variations  of  the  modu- 
lus of  elasticity  of  concrete  under  varvinff  intensity  of  stress,  the 
distribution  of  stress  in  the  compression  side  of  a  reinforced  con- 
crete beam  does  not  follow  the  straight  line  law.  It  was  believed 
that  a  similar  condition  exists  und<T  high  compressive  stress  in 
the  case  of  prisms,  columns  or  arch  ribs  carrying  eccentric  loads. 
In  order,  therefore,  to  determine  more  definitely  the  allowable 
working  stress  in  the  arch  under  eccentric  stress  caused  by  ex- 
treme conditions  of  temperature  and  loading,  as  compared  with 
the  allowable  average  working  stress,  it  was  considered  advisable 
to  ineludo  in  the  series  of  concrete  prijiius  some  which  should  be 
loiuled  eceeiitrieallv. 

Six  model  arches,  without  reinforcement,  have  already  been 
made  and  tested  to  destruction.  Three  of  these  were  reduced  in 
section  near  the  sj)ringing  for  the  purpose  of  encouraging  failure 
at  that  point  by  vertical  shear.  These  tests,  on  account  of  cer- 
tain difficulties  with  the  testing  apjuaratus  and  other  difficulties 
encountered  in  making  the  models,  all  of  which  have  since  been 
overcome,  were  not  entindy  satisfactory  and  should  not  be  accepted 
as  conclusive  in  all  res])ects.  They  will  be  followed  by  another 
series  to  be  made  in  the  near  future,  the  results  of  which  will  be 
published  in  a  future  report.     The  tests  already  made,  however, 
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do  conclusively  show  that,  whatever  the  ultimate  cause  of  failure, 
it  does  rot  occur  until  the  model  has  developed  a  high  unit 
resistance  in  compression.  It  is  therefore  evident  that,  if  reason- 
able values  are  chosen  for  the  intensity  of  the  allowable  working 
compressive  stress  .per  square  inch,  no  attention  need  be  paid  to 
the  intensity  of  the  shearing  stresses  at  the  springing.  A  com- 
plete description  of  the  apparatus  for  testing  the  model  arches 
and  a  discussion  of  the  results  will  be  found  in  this  article  under 
their  respective  headings. 

When  the  concrete  prisms  were  tested,  a  few  specimens  were 
provided  with  diagonal  grooves,  made  for  the  purpose  of  encourag- 
ing failure  by  diagonal  shear.  While  the  tests  are  not  to  be  con- 
sidered conclusive  in  all  points  until  corroborated  by  an  additional 
series  of  tests,  which  also  will  be  made  in  the  near  future,  yet  it  is 
believed  that  two  important  conclusions  can  be  drawn  at  this  time, 
as  follows: 

(1)  Whatever  the  kind  of  failure,  it  does  not  occur  until  the 
prism  has  developed  a  high  compressive  resistance.  This  conclu- 
sion, therefore,  amply  reinforces  the  conclusion  hereinbefore 
drawn  from  the  tests  on  arch  models  with  respect  to  the  danger 
of  failure  by  shearing  near  the  springing. 

(2)  The  apparent  intensity  of  compressive  resistance  by  the 
extreme  fiber  under  eccentric  loading,  when  figure<l  upon  the  as- 
sumption of  a  straight  line  distribution  of  stress,  is  much  higher 
than  the  average  resistance  per  square  inch  for  prisms  loaded 
centrally,  being  aj)proximatcly  33  per  cent  higher  for  prisms 
with  one  inch  eccentricity  and  over  50  per  cent  higher  with  two 
inches  eccentricity.  This  seems  to  demonstrate  conclusively  that 
the  distribution  follows  substantially  the  same  law  as  is  known 
to  exist  for  the  compression  side  of  reinforced  concrete  beams.  A 
discussion  of  the  tests  on  prisms  will  be  found  later  under  its 
proper  heading. 

General  Description  of  Arches  and  Appar^vtus. 

Each  dimension  of  each  of  the  model  arches  was  one-thirty-sixth 
of  the  corresponding  dimension  of  the  proposed  Medina  arch. 
The  large  arch  will  carry  a  total  average  load  of  about  2,450 
pounds  per  square  foot.  This  load  is  considerably  greater  toward 
the  springing  than  at  the  crown,  on  account  of  the  greater  thick- 
ness of  arch  rib  and  the  greater  weight  of  the  piers  which  carry 
the  trough.     Under  this  load  an   average  stress  of  about   500 
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pounds  per  square  inch  will  be  produced  in  the  large  arch  and 
approximately  the  same  stress  will  exist  in  the  models  under  the 
same  load  per  square  foot  with  the  same  distribution.  The  weight 
of  the  model  rib  itself  is  so  small  as  to  be  almost  negligible.  If, 
then,  the  concrete  in  the  model  has  an  ultimate  average  strength 
of  2,500  pounds  per  square  inch,  an  average  load  of  approxi- 
mately 12,250  pounds  per  square  foot  will  be  required  for  destruc- 
tion. It  is  impossible  to  apply  so  great  a  direct  load  with  any 
certainty  that  the  loads  are  applied  as  intended.  For  this  reason 
a  system  of  sixteen  independent  levers  and  knife  edges  (multiply- 
ing the  loads  by  fifty)  was  arranged,  as  shown  in  Fig.  3. 

The  knife  edges  were  made  of  hardened  steel.  The  special 
castings  for  the  levers  were  designed  so  as  to  bring  the  two  knife 
edge  bearings  and  the  applied  load  in  the  same  plane.  In  this 
manner  the  ratio  was  kept  constant  and  the  loads  applied  to  the 
arch  were  kept  vertical,  with  errors  so  slight  as  not  appreciably 
to  affect  the  results. 

The  building  in  which  the  tests  were  made  was  an  old  shed 
which  had  no  tloor.  It  was  full  of  cracks  and  was  unheated. 
The  temi)eratures  during  the  making  and  testing  ranged  from 
about  zeix)  to  40  deirrecs.  Fahrenheit.  However,  the  models  were 
thoroughly  proterttMl  and  were  not  frozen. 

The  abutnwnts  were  made  of  1-3-0  concrete  and  were  cast 
directly  on  the  ground.  They  were  made  massive  and  were 
heavily  reinforced  so  as  practically  to  reproduce  the  unyielding 
abutments  of  the  largc^  arch.  However,  there  was  a  slight  yield- 
ing under  the  extreme  loads  required  for  the  destruction  of  a 
model  and  small  additional  stresses  similar  to  those  produced  by 
the  rib  shortening  were  thus  introduced. 

The  general  dimensions  of  the  model  arches  and  abutments  are 
shown  in  Fig.  1.  In  the  first  series  six  arches  were  cast,  made  of 
mortar  composed  of  one  part  American  Portland  cement  and  two 
parts  of  Albany  sand.  .In  order  partially  to  eliminate  stresses 
due  to  shrinkage,  three  sections,  or  keys,  were  provided,  one  at 
the  crown  and  one  at  each  springing,  which  were  filled  two  days 
after  the  body  of  the  arch  was  cast. 

During  the  test  it  was  found  that  some  of  the  keys  had  not  been 
quite  thoroughly  filled.  This  was  particularly  true  of  the  keys 
at  the  springing.  The  imperfect  contact  at  this  point  undoubtedly 
led  to  lower  results  than  would  otherwise  have  been  secured. 

The  six  arches  were  cast  in  one  continuous  operation.  Each 
arch  was  constructed  in  two  layers,  the  first  layer  of  all  the  arches 
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being  deposited  before  the  second  layer  of  any  was  begun.  The 
length  of  time  required  for  this  work  was  considerably  greater 
than  had  been  anticipated  and  some  of  the  material  had  taken 
an  initial  sot  before  the  work  was  finished.  While  it  is  probable 
that  this  did  not  greatly  weaken  the  material,  yet  the  tests  appar- 
ently showed  the  effect  of  the  initial  set  at  the  time  of  failure 
ly  the  splitting  of  the  ribs  in  several  cases  along  the  line  of 
separation  between  layers. 

As  might  have  been  expected  with  a  new  piece  of  testing  ap- 
paratus, certain  modifications  were  found  necessary  in  order  to 
swure  the  best  results.  For  example,  the  braces  used  to  hold  the 
lower  flange  of  the  I-beam  (shown  in  Fig.  9)  have  been  replaced 
by  the  braces  shown,  in  Fig.  5 ;  the  latter  permit  of  more  rapid 
and  satisfactory  adjustment,  both  horizontally  and  vertically. 
Such  modifications  as  were  necessary  have  been  made  and  the 
difficulties  met  with  during  the  first  series  have  been  so  overcome 
that  the  projected  series  will  doubtless  be  of  more  value  than  the 
first. 

When  the  first  arch  was  tested,  the  loads  were  applied  by  means 
of  sand  poured  gradually  according  to  a  carefully  prepared  pro- 
gram into  bags  suspended  from  the  ends  of  the  levers.  This  plan 
was  generally  successful,  but  on  account  of  difficulties  in  handling 
the  sand  and  objectionable  dust,  cast  iron  sash  weights  of  various 
sizes  were  used  for  the  other  tests.  These  weights  were  carefully 
applied,  also  according  to  program,  by  hand,  one  at  a  time,  so  as 
to  avoid  shock  and  keep  the  line  of  pressure  very  nearly  in  the 
desired  position.  The  desired  ratio  of  loads  was  computed  after 
several  trials  and  was  so  chosen  as  to  keep  the  line  of  pressure  as 
close  as  possible  to  the  axis  of  the  arch  at  all  points.  The  ratio 
was  approximately  maintained  throughout  the  entire  application 
of  the  loads,  the  per  cent  of  variation  from  the  ratio  constantly 
decreasing  during  application. 

However,  additional  bending  stresses  were  momentarily  pro- 
duced and  the  ultimate  breaking  loads,  therefore,  were  probably 
slightly  less  than  would  have  been  found,  had  a  more  ideal  method 
of  loading  been  followed.  All  of  the  arches  had  open  joints  at 
the  keys,  caused  by  shrinkage  and  fall  in  temperature.  These 
joints  closed  under  moderate  loads. 

Arches  Xos.  4,  5  and  6  were  reduo(>d  38  jx^r  cent  in  section 
near  the  springing,  in  order,  if  possible,  to  encourage  failure  by 
shear  on  a  vertical  plane.     The  loading  for  these  was  identical 
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with  that  for  the  others  and  the  eec*entricity  of  the  reduced  section 
has  been  considered  in  eonipntinf]^  the  stress  on  the  extreme  fiber. 
All  stresses  given  in  the  table  are  computed  for  actual  loads  at 
time  of  failure.  The  formulas  used  may  be  found  in  Church's 
Mechanics,  Johnson's  Framed  Structures,  and  Turneaure  and 
Maurer's  Principles  of  Beinforced  Concrete  Construction.  As  is 
customary,  the  variation  of  modulus  of  elasticity  of  concrete 
under  varying  intensity  of  stress,  has  l)oen  ignored  and  a  straight 
line  distribution  assumed.  The  effect  of  rib  shortening  has  been 
included.  The  effects  of  shrinkage  and  temperature  are  com- 
paratively small  and  have  not  been  included.  Allowance  was  not 
made  for  the  reduction  of  restraint  due  to  the  reduction  at  the 
springing  of  models  Xos.  4,  5  and  6.  The  tabular  stresses  are 
therefore  believed  to  be  somewhat  too  high. 

Detailed  Description  of  Arch  Tests. 

Arch  Ko.  1  was  heavily  loaded  three  times.  Sufficient  allow- 
ance was  not  made  for  the  deflection  of  the  levers  and  the  20-inch 
I-beam  was  not  properly  braced  horizontally.  The  multiplying 
ratio  of  the  levers  was  therefore  maintained  only  through  a  por- 
tion of  the  test.  The  vertical  knife  edges  were  thrown  out  sufB- 
riently  to  pro<^luce  a  severe  horizontal  thrust  on  both  I-beam  and 
arch.  The  arch  finally  rotated  about  an  axis  (M-M,  Fig.  10), 
crushing  the  concrete  at  these  points  to  such  an  extent  that  the 
model  was  useless  for  further  tests.  It  is  impossible  to  determine 
even  approximately  the  maximum  unit  resistence  developed. 

Arch  No.  2  first  showed  signs  of  failure  by  splitting  along  the 
axis  near  the  key  at  the  springing.  On  account  of  difficulties  of 
adjusting  the  apparatus,  not  entirely  overcome  when  this  arch 
was  tested,  the  piers  were  not  properly  centered  on  the  arch.  The 
eccentricity  of  loading  thus  caused,  increased  the  stresses  at  the 
extreme  fiber  by  about  20  per  cent  at  the  crown  and  35  per  cent 
at  the  springing.  Allowance  has  been  made  for  this  eccentricity 
in  computing  the  tabular  stresses.  As  previously  explained,  the 
concrete  was  dcposite<l  in  layers  and  the  splitting  was  encouraged 
by  this  fact. 

Arch  No.  3  failed  and  collapsed  suddenly  by  crushing  at  the 
joint  between  rib  and  key  at  the  springing.  This  arch  was 
accidentally  overturned  and  broken  when  an  adjacent  arch  failed. 
It  was  put  together  and  tested.  The  contact  at  the  joints  was 
necessarily  imperfect  and  this  somewhat  accounts  for  the  lower 
ultimate  resistance  of  this  arch  as  compared  with  the  others. 
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Arch  Xo.  4,  one  of  the  three  reduced  in  section,  failed  by  crush- 
ing at  the  joints  between  rib  and  keys  at  the  springing  and  col- 
lapsed suddenly.  Before  the  test  began  it  was  seen  that  the  area 
of  contact  at  these  joints  was  very  much  reduced  by  imperfect 
workmanship.  The  tabular  stress  was  based  on  the  eccentricity 
of  the  reduced  sections. 

Arch  No.  5  was  one  of  those  reduced  in  section.  It  failed  by 
crushing  between  the  reduced  section  and  the  adjacent  joint  and 
collapsed  suddenly.  After  failure  began,  the  rib  twisted  forward 
and  cracked,  as  shown  in  plan  (Fig.  10). 

Arch  No.  G  was  also  one  of  those  reduced  in  section.  The 
first  sign  of  failure  was  a  crack  along  the  axis  just  above  the 
key  at  the  springing.  This  crack  grew  wider  rapidly;  it  was 
quickly  followed  by  crushing  at  the  reduced  section  and  a  com- 
plete collapse. 

Six  6-inch  cubes  were  cast  of  arch  material  at  the  time  the  ribs 
were  cast.  They  showed  an  average  ultimate  strength  in  com- 
pression, at  28  days,  of  2,080  pounds  per  square  inch.  These 
tests  were  not  entirely  satisfactory  and  are  not  to  be  accepted  as 
conclusive. 
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Description  of  Prism  and  Cube  Tests. 

The  results  of  tests  on  prisms  and  cubes  are  shown  in  the 
accompanying  table.  This  is  supplemented  by  a  diagram  (Fig. 
12),  a  view  of  tlio  testing  apparatus  (Fi^r.  11)  and  a  photograph 
of  some  of  the  specimens  after  failure  (Fig.  13). 

In  computing  the  tabular  stresses  it  has  been  assumed  that  a 
straight  line  distribution  of  stress  obtains  and,  except  where  the 
maximum  unit  tension  is  small,  that  the  concrete  takes  no  tension 
whatever.  That  the  former  assum[)tion  is  incorrect,  due  to  the 
variation  of  the  modulus  of  elasticity  with  variation  of  stress  in- 
tensity, is  clearly  indicated  by  the  fact  that  the  maximum  calcu- 
lated resistance  of  plain-sided  prisms  with  one  inch  eccentricity 
is  34  per  cent  greater  and  with  two  inches  eccentricity  is  50  per 
cent  gi-eater  than  with  similar  prisms  centrally  loaded.  The 
average  calculati-d  resistance  for  six  prisms,  both  with  and  with- 
out grooves  all  having  lVi>  inches  CKventricity  is  44:  jxr  cent 
greater  than  the  plain-sided  prisms  centrally  loaded. 

The  theory  of  distribution  of  stress  in  the  grooved  prisms  is 
complex  and  the  tabular  stresses  an^  approximate  only,  having 
Ikmu  comj)ute<l  from  the  motnent  of  resistance  of  a  j)lane  at  right 
angles  to  the  axis  at  the  point  where  failure  occurred. 

Test  specimen  Xo.  2  failed  at  a  low  load  by  splitting,  on  ac- 
count of  the  use  of  too  thin  a  cap  plate  (Fig.  13).  Hardened 
st(»el  plat(s  two  indies  thick  were  us(d  on  all  othor  prisms. 

Much  care  was  taken  to  secure  the  greatest  possible  uniformity 
in  the  character  of  the  test  specimens.  It  will  doubtless  be  of 
interest  to  notice  the  gi-eat  uniformity  of  the  tests,  as  shown  by 
prisms  Nos.  10,  22;  11,  23  and  12,  24. 

The  value  of  these  tests  does  not  lie  in  the  absolute  values  ob- 
tained in  resistance  to  compression,  but  in  the  general  conclusions 
indicated,  namely,  (1)  that,  if  a  straight  line  distribution  be  as- 
sumed, the  working  unit  stress  on  the  extreme  fiber,  when  the 
line  of  pressure  passes  at  the  edge  of  the  middle  third,  may  be 
eonsidi  red  as  at  least  30  per  cent  higher  than  the  allow^able  work- 
ing stress,  when  the  line  of  pressure  lies  on  the  neutral  axis;  this 
will  undoubtedly  be  as  true  for  arches  as  for  prisms;  (2)  that,  if 
reasonable  values  ho  chosen  for  unit  stnssfs  in  compression,  no 
account  need  be  taken  of  so-called  shear  for  an  arch  rib  or  column 
sustaining  a  thrust  parallel  or  nearly  parallel  to  the  axis. 

Final  values  of  working  unit  stresses  will  not  be  chosen,  until 
the  second  series  of  tests  on  both  arches  and  prisms  are  completed. 
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Report  of  Resurveying  and    Remonumenting  the  New 

York-Connecticut  Boundary  Line. 


Albaxy^  X.  Y.,  October  1,  1909. 

lion.  Traxk  il.  Williams^  Slate  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Dear  Sir. —  1  lu  rcwitli  submit  the  preliminary  report  on  resur- 
veying and  remonumenting  of  the  boundary  lino  between  the 
states  of  Xcw  York  and  Connecticut.  This  report  covers  the 
work  done  on  this  line  during  the  past  fiscal  year. 

The  first  effort  to  adjust  the  boundary  line  between  Xew  York 
and  Connecticut  was  made  September  19,  1650,  when  articles  of 
agreement  were  concluded  between  Commissioners  of  the  United 
English  Colonies  and  the  Delegates  of  Peter  Stuyvesant,  Governor 
General  of  Xew  Xetherlands.  On  April  23,  1662,  the  Colony  of 
Connecticut  rc<^*eived  its  charter  from  Charles  II,  and  the  bound- 
ary with  Xew  York  read :  "  In  longitude  as  the  line  of  the  Massa- 
chusetts Colony  running  from  east  to  west,  that  is  to  say,  from 
the  said  Xaragansett  Bay  on  the  east,  to  the  South  Sea  on  the 
west  part,  with  the  islands  thereunto  adjoining."  In  the  grant  to 
the  Duke  of  York,  dated  ifarch  12,  1663,  the  boundary  with  Con- 
necticut read :  ^'AU  the  lands  from  the  western  part  of  Connecticut 
river  to  the  eastern  part  of  Delaware  Bay."  It  will  he  seen  there- 
fore, that  all  the  land  from  the  west  side  of  Connecticut  river  to 
the  South  Sea  (or  Delaware  Bay)  could  bo  claimed  by  both  Xew 
York  and  Connecticut.  As  a  matter  of  fact,  botli  did  claim  this 
disputed  t(?rritory  and  even  though  many  commissioners  were 
appointed  and  numerous  conferences  were  held,  all  efforts  proved 
of  no  avail  until  finally,  in  1860,  Xew  York  appointed  commis- 
sioners who,  independently  of  Connecticut,  surveyed  and  nionu- 
niented  the  line.  Connecticut  still  refused  to  recognize  this  line 
as  the  boundary  and  not  until  1880,  upon  the  report  of  a  joint 
commission,  was  the  dispute  finally  settled. 

[287] 
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The  monuments  erected  by  the  commissioners  in  1861  were  more 
or  less  temporary  in  character,  some  being  roughly  hewn  granite 
or  marble  slabs,  while  others  were  nothing  more  than  iron  pins, 
one  inch  8<piaro  and  projecting  alK)ut  t«ix  inches  out  of  the  rock.  A 
boundary  line  thus  inadcMjuately  marked  is  a  disgrace  to  both 
states.  Alany  disputes  have  arisen  and  these  could  be  settled  only 
by  running  out  a  portion  of  the  line.  In  making  the  triennial 
examination  of  the  line,  as  directed  by  law,  many  of  the  monu- 
ments have  never  been  found  by  representatives  of  the  Depart- 
ment. 

For  many  years  this  State  has  recognized  the  necessity  of  re- 
marking the  lino  and  the  several  State  Engineers  have  endeavored 
to  secure  the  coopt^raticm  of  Comiectieut  for  this  purpose.  Xot 
until  the  summer  of  1908  did  the  State  of  Connecticut  signify  a 
de-ire  to  take  up  the  matter  and  pre-s  it  to  completion.  While 
there  was  no  special  appropriation  for  the  purpose,  the  State  En- 
gineer and  Surveyor  of  this  State  decided  to  take  advantage  of 
this  proposition  on  the  part  of  Connecticut  and  to  use  what  re- 
mained of  the  annual  appropriation  for  *^  Examination,  Monu- 
ments and  Maps  "  to  start  the  work.  Accordingly  a  representa- 
tive of  Connecticut  met  the  State  Engineer  and  Surveyor  of  New 
York  and  an  agreement  was  drawn  up  and  signed  as  follows: 

"  Whereas,  By  virtue  of  the  provisions  of  Chapter  421  of  the 
Laws  of  1887,  of  the  State  of  5^ew  York,  the  State  Engineer  and 
Surveyor  of  the  State  of  New  York,  is  authorized  and  requireil 
to  cause  to  be  made  an  examination  and  inspection  of  the  monu- 
ments marking  the  lx>undary  lines  of  that  state  and  to  co<)perato 
with  the  proper  authorities  of  the  adjoining  states  in  the  exam- 
ination and  inspection  and  the  restoring  and  replacing  of  such 
monuments,  and  is  clothed  with  full  authority  to  represent  the 
State  of  New  York  in  discharging  such  duties,  and 

"  Whereas,  By  virtue  of  the  provisions  of  an  act  of  the  Legisla- 
ture of  the  State  of  Connecticut,  approved  on  the  23d  day  of 
March,  1902,  the  Governor  of  the  State  of  Connecticut  is  em- 
powered to  appoint  an  agent  authorized  to  act  with  duly  appointed 
agcfiits  for  the  adjoining  states  to  restore  and  repair  any  such 
monuments  or  boundary  marks  as  are  injured  or  removed,  and 

"  Whereas,  It  appears  from  the  examinations  made  triennially 
by  the  State  Engineer,  as  by  law  required,  that  many  of  tlie 
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monuments  marking  the  New  York-Connecticut  boundary  lino 
have  Ik  en  i  omovod  —  most  are  in  bad  repair  and  nearly  all  are 
too  small  to  be  permanent —  and  that  many  new  highways  and 
other  prominent  paints  are  wholly  unmarked,  and 

"  Whereas,  Fredcriek  Skene,  State  Engineer  of  New  York,  has 
delegated  Resident  Engineer  II.  P.  Willis  of  Albany  as  his  repre- 
sentative, and  his  Excellency  the  Governor,  EoUin  S.  WoodTuff, 
has  aj>pointed  Henry  Robinson  Buck,  of  Hartford,  Chief  Engi- 
neer of  the  ifassaehusetts-Ctmnecticut  State  Boundary  Line  Com- 
mission, as  Commissioner  for  the  State  of  Connecticut, 

"  Koir,  Therefore,  It  is  agreed  by  and  between  the  undersigned, 
actiufi:  in  eonformitv  with  the  authority  conferred  as  hereinlx^fore 
stated,  that  the  said  Henry  Rf)bins  m  Buck  and  H.  P.  Willis, 
representing  the  States  of  (^onne<*tieut  and  New  York,  respec- 
tively, shall,  ami  by  these  presents  are  hereby  empowered,  to  sup- 
ervise the  repairing,  resetting  and  replacing  of  all  such  boundary 
line  monuments  at  prominent  points  where  same  are  required; 
and^ 

"  It  is  understood  and  agreed  that  the  said  agents  will  endeavor 
to  remark  and  more  permanently  locate  the  line  surveyed  and 
marked  by  the  Commissioners  of  the  State  of  New  York  in  1860 
and  accepted  by  the  State  of  Connecticut  in  1880,  making  no 
changes  in  the  line  as  then  established. 

"  It  is  further  agree<l  that  the  manner  of  repairing  and  resetting 
old  monuments  and  the  character,  style  and  the  method  of  obtain- 
ing such  new  monuments  as  may  Ix*  j>laced  and  the  manner  of 
setting  same  shall  bo  agreed  u]v>n  by  the  agents  herein  desig- 
nated whenever  necessary,  agreeing  that  the  stones  at  present 
standing  upon  the  line  shall  be  used  whenever  practicable  and 
that  in  general,  stones  shall  \ye  set  in  concrete  in  order  that  such 
monuments  as  are  set  shall  be  as  permanent  as  possible. 

"  It  is  further  agreed  that  the  said  representatives  herein  re- 
ferred to  and  appointed  under  the  authority  above  mentioned, 
shall  proceed  at  once  to  the  discharge  of  the  duties  herein  set 
forth  and  shall  diligently  prosecute  the  same  to  the  end  that  the 
work  may  be  completed  at  as  early  a  date  as  possible. 

"  It  is  further  agreed  that  the  States  of  Connecticut  and  New 
York  shall  each  furnish  one-half  of  the  necessary  outfit  for  the 
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« 

j)rosooiiting  of  this  work,  tho  details  to  be  arranged  between  the 
said  representatives. 

"  It  is  further  agreed  that  all  expenses  for  labor  and  materials 
and  other  neeessary  expenses  incurred,  shall  be  shared  equally 
between  the  States  of  New  York  and  (Connecticut,  except  that 
the  salary  and  personal  expenses  of  the  representatives  herein 
named  shall  be  paid  by  their  respective  states.  It  is  agreed,  how- 
ever, that  neither  agent  shall  have  jx)wer  to  make  any  contract 
or  agreement  obligating  the  State  he  represents  to  the  payment 
of  any  money  unless  and  "until  the  funds  for  such  payments  have 
been  made  available  according  to  the  statute  for  such  cases 
provided. 

"  It  is  further  agreed  that  when  said  agents  shall  have  o<mv 
pleted  the  work  provided  for  in  this  agreement  they  shall  prepare 
a  map  and  report  which  shall  give  in  detail  the  location  and 
condition  of  each  monument  with  a  statement  of  such  action  as 
may  have  l)een  taken  in  regard  to  the  same ;  said  report  and  map 
to  be  made  in  duplicate  and  signed  by  both  representatives,  one 
copy  to  be  file<l  in  the  office  of  the  State  Engineer  and  Surveyor 
at  Albany,  New  York,  and  one  in  the  office  of  the  Secretary  of 
State  at  Hartford,  Connecticut. 

"In  witness  whereof,  Frederick  Skene,  State  Engineer  and 
Surveyor  of  the  State  of  Xew  York,  and  Rollin  S.  WoodruflF, 
Governor  of  the  State  of  (/onnecticut,  have  hereunto  set  their 
hands  and  seals  this  26th  day  of  September,  1908." 

It  developed  that  it  would  prove  of  advantage  to  both  states  if 
each  should  provide  for  one-half  the  required  number  of  monu- 
ments. Tenders  were  mailed  by  the  State  Engineer  and  Surveyor 
and  bids  invited  from  various  dealers  in  granite  monuments. 
The  bid  of  the  Ausable  Forks  Granite  Company  was  accepted 
and  a  contract  drawn,  providing  for  the  delivery  of  fifty  monu- 
ments, according  to  the  following  specifications: 

"  The  monuments  are  to  be  of  good  quality,  light  colored  gran- 
ite, free  from  seams  or  other  defects,  straight  and  of 
full  size  throughout,  not  less  than  9  nor  more  than 
10  feet  in  length,  12  inches  square,  4  feet  down  from 
the  top,  tapering  from  12  inches  square  to  not  over 
15  inches  square  in  the  next  !!•>  feet  and  not  less  than 
12  inches  nor  more  than  20  inches  on  any  face  the  rest  of  the 
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distance.  The  top  and  the  four  sides  of  each  monument  for  a 
distance  of  4  feet  from  the  top  are  to  be  cut  smooth  at  right 
angles  with  each  other  and  finished  with  six-cut  work.  The 
tapering  portion  to  be  pointed  to  a  smooth  even  surface  to  con- 
form to  the  dimensions  given.  The  remaining  portions  to  be 
left  as  split,  but  full  size,  not  less  than  12  inches  square  through- 
out, the  bottom  to  be  not  less  than  12  inches  square  and  sub- 
stantially at  right  angles  to  the  sides,  and  every  point  of  the 
lower  five  feet  of  the  stone  must  lie  outside  the  planes  of  the 
smooth  cut  portion.  On  one  side  will  be  cut  the  letters  ^  N.  Y.'.; 
on  the  opposite  side  will  be  cut  the  letters  '  CONN.'  On  the  third 
side  will  be  cut  the  figures  ^  19Q9.'  The  above  described  l(;tter- 
iiig  to  be  included  in  the  price  bid  for  item  1.  When  directed 
by  the  Engineers,  additional  similar  letters  shall  be  cut  as  may 
be  ordered.  A  schedule  of  the  lettering  will  be  furnished  the 
contractor  as  the  work  proceeds,  indicating  the  required,  marking 
of  rho  monuments.  The  letters  '  N".  Y.'  and  '  CONN.'  on  ea'-h 
bound  are  to  be  5  inches  high ;  the  figures  to  be  4  inches  high. 
All  letters  to  be  cut  with  V-shaped  indentations  at  least  ^/^  inch 
deep.  A  i/4-inch  hole  at  least  1  inch  deep  to  be  drilled  in  the 
center  of  the  top. 

"  All  work  is  to  be  done  in  the  best  manner  by  skilled  work- 
men and  the  dressed  portions  of  the  monuments  are  to  be  se- 
curely boxed  before  shipping.  The  dimensions  of  the  monuments, 
the  portions  which  are  to  be  dressed  and  the  location,  character 
and  size  of  lettering  to  be  placed  thereon  are  shown  on  a  plan 
marked  '  Plan  of  Proposed  Monuments  for  Marking  the  Bound- 
ary Line  between  New  York  and  Connecticut.'  This  plan  is  re- 
ferred to  and  made  a  part  of  those  specifications  and  is  to  be 
followed  in  all  details  not  mentioned  herein. 

"  The  monuments  furnished  shall  conform  strictly  to  the  speci- 
fications both  as  to  material  and  workmanshij)  to  the  satisfac- 
tion of  the  Engineers,  and  their  approval  of  the  same  shall  be 
made  a  condition  precedent  to  the  right  of  the  contractor  to  re- 
ceive any  money  therefor. 

*'  The  monuments  when  finished  are  to  be  delivered  f.o.b.  cars, 
directed  to  such  stations  as  the  Engineers  shall  from  time  to 
time  designate. 
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"  The  exact  inuiiWr  of  inoniiments  required  is  not  as  yet 
definitely  settled,  but  it  is  e-=timated  to  be  100,  and  the  Engineers 
reserve  the  right  to  increase  or  decrease  this  number  by  not  ex- 
ceeding 15  per  cent  at.  any  time  before  the  last  of  these  monu- 
ments are  shipped. 

*'  The  monuments  are  to  l)e  delivereil  not  less  than  25  before 
IVh-cjiiIkt  1,  1908,  and  the  remainder  after  April  1,  1909, 
as  ord(  red  by  the  Engineers,  at  such  places  as  may  from  time  to 
time  b.'  din  cted. 

^'  Payment  will  be  made  monthly  of  75  per  cent  of  the  value 
of  th(^  monuments  cut  and  accepted  at  the  quarry,  and  90  per 
cent  of  the  value  of  those  rweived  and  accepted  at  the  delivery 
l)oints,  but  no  j)ayments,  except  fi.nal  one,  will  be  made  until  at 
least  25  bounds  have  been  received  and  accepted  since  the  last 
previous  payment.  The  remaining  10  per  cent  will  be  retained 
until  the  completion  of  the  work  and  will  be  paid  within  sixty 
days  after  the  receij)t  of  the  last  bounds  delivered. 

^"  If  nnjuiretl  by  the  Engineers,  samples  not  less  than  six  inches 
stpiare  and  2  inches  thick  of  the  granite  to  be  used  by  any  bidder 
must  be  furnished  before  the  contract  is  awarded,  the  sample  to 
have  one  side  dressed  as  required  by  the  specifications." 

These  monuments  were  all  dt^livered  on  the  ground  during  the 
past  summer.  The  following  report  of  work  from  October  8, 
1908,  to  January,  1909,  is  submitted  by  Mr.  II.  P.  Willis,  who 
had  charge  of  the  work  for  the  State  of  New  York  during  this 
])eriod. 

"  About  tlie  first  of  October,  1908,  the  representative  of  the 
State  of  N(  w  "^'ork  met  Mr.  Henry  Robinson  Buck,  the  repre- 
sentative for  Connecticut,  and  proceeded  to  organize  parties  for 
the*  exe;'ution  of  the  work  specified  in  the  agreement.  A  triangu- 
lation  ])arty  was  first  made  up  and  placed  in  charge  of  Mr.  E.  E. 
Pi(M-ce,  a  man  of  wide  exix'rience  in  this  class  of  work.  Most 
of  the  activity  for  the  remainder  of  the  season  was  devoted  to  tri- 
anffulation  and  by  early  December,  when  the  weather  became  such 
as  to  make  it  impracticable  to  proceed  farther,  the  triangulation 
work  had  been  prosecuted  to  a  point  fourteen  miles  northerly 
from  the  Eidgefield  angle,  or  approximately  one-half  the  entire 
length  of  the  line.     The  detailed  report  and   the  map  showing 
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the  whole  triangulation  scheme  will  be  presented  T^ith  the  final 
report  to  be  made  after  all  of  the  work  is  completed. 

"  Soon  afterwards  the  traverse  party  was  organized  and  placed 
in  charge  of  the  representatives  for  the  State  of  New  York.  The 
work  Was  started  from  the  ^  Great  Stone '  at  the  '  Wading  Place ' 
in  the  Byram  river  and  was  run  to  a. point  four  miles  beyond  the 
angle  at  Dukes  Trees.  Owing  to  the  fact  that  this  portion  of  the 
line  runs  through  or  nearly  parallel  to  King  street  and  conse- 
quently through  many  valuable  estates,  the  progress  was  neces- 
sarily very  slow. 

"  As  soon  as  the  traverse  party  had  run  the  line  to  the  point 
named,  it  was  sent  to  the  beginning  of  the  line,  where  the  work 
of  taking  topography  was  begun.  On  account  of  the  location  of 
this  portion  of  the  line  considerable  labor  was  entailed  in  this 
work,  and  in  December,  when  the  weather  became  so  bad  that  it 
was  impracticable  to  work  later,  the  party  was  nearly  to  the  angle 
at  Dukes  Trees,  where  the  work  was  discontinued  for  the  year." 

Work  in  1909.  Chapter  433  of  the  laws  of  1909  carried  an 
Appropriation  of  six  thousand  dollars  for  further  work  on  this 
line.  As  soon  as  this  appropriation  was  available,  on  June  1, 1909, 
the  writer,  in  company  with  Mr.  II.  P.  Willis  and  Mir.  P.  W. 
O'Grady  (who  took  Mr.  Willis*  place  in  the  field  this  year)  met 
Mr.  Henry  Robinson  Buck,  representing  Connecticut,  at  Port 
Chester  and  arranged  for  the  season's  work.  An  examination  was 
made  of  the  line  along  the  Byram  river  between  Long  Island 
sound  and  the  "  Great  Stone  "  and  the  markers  on  this  line  were 
found  to  be  in  very  bad  condition,  a  number  of  them  being  miss- 
ing altogether.  As  there  were  a  number  of  difficulties  tending  to 
make  this  work  more  expensive  than  that  to  the  north,  it  was  de- 
cided to  leave  the  remarking  of  this  part  of  the  line  until  later 
and  to  push  the  work  from  Dukes  Trees  north.  A  survey  party 
was  organized,  which  began  work  on  June  7,  1909,  in  charge  of 
Mr.  P.  W.  O'Grady,  Assistant  Engineer.  It  was  soon  found  ad- 
vantageous to  put  a  chopping  party  at  work  clearing  the  line  for 
the  traverse  party,  as  considerable  wooded  land  was  encountered 
north  of  the  angle  at  Dukes  Trees. 

By  October  1,  1909,  the  line  had  been  run  and  topography 
taken  as  far  north  as  Old  Bound  No.  4'3,  about  33  miles  of  the 
line  having  been  completed  from  June  up  to  this  date. 
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The  monuments  purchased  of  the  Ausable  Forks  Granite  Com- 
pany were  inspected  and  accepted  on  July  20,  1900,  and  were  at 
once  shipped  in  two  carload'  lots  to  Ridgefield,  Ct,  and  Valhalla, 
X.  Y.,  and  delivered  from  these  place©  to  the  points  where  they 
were  to  be  set.  A  party  was  put  at  work  setting  these  monuments 
on  September  6,  1909,  stone  No.  89  being  the  first  monument  set 
Stones  Nos.  88,  90  and  91  were  also  set  before  October  1.  Each 
stone  was  set  in  a  concrete  base  about  4  feet  square  and  from  5  to 
fi  feet  in  depth  below  the  surface  of  the  ground.  It  is  the  intention 
in  addition  to  setting  the  stones  at  highway  and  angle  points, 
to  also  put  drill  holes  on  prominent  rock  ledges,  giving  them 
proper  references,  and  to  reset  a  number  of  the  old  monuments 
in  a  bed  of  concrete  at  points  on  the  line  where  they  will  be  of 
the  greatest  value  in  rerunning  it. 

The  work  remaining  to  be  done  includes  the  running  of  the 
line  from  Old  Bound  No.  43  north  to  the  Massachusetts  line, 
a  distance  of  about  41  miles,  and  the  setting  of  the  remaining 
monuments,  fifty  of  which  are  to  be  furnished  by  the  State  of 
Connecticut  It  will  be  impossible  to  do  the  remaining  work 
this  season  on  account  of  lack  of  appropriation,  the  Legislature 
at  its  last  session  having  failed  to  appropriate  the  full  amount  of 
money  asked  for  to  accomplish  this  work.  The  work  to  be  done 
next  year  should  include  the  remarking  of  the  line  along  the 
Eyram  river  from  the  "  Great  Stone  "  at  the  "  Wading  Place  " 
south  to  liong  Island  Sound.  This  section  was  marked  in  1856 
by  iron  bolts  set  in  the  rock.  Several  of  these  bolts  have  been 
removed  or  destroyed  and  at  present  it  is  impossible  for  an  engi- 
neer to  locate  the  line,  even  approximately,  without  making  a 
survey  and  recalculating  the  old  scheme  of  angles. 

Respectfully  submitted, 

H.  W.  DeGRAPF, 

Deputy  State  Engineer. 
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Report  of  an  Inspection  of  an  Accident  to  the  Sault 

Ste.  Marie  Canal  Lock. 


Albany,  N.  Y.,  Jane  18,  1909. 

lion.  Frank  M.  Wuj-iams,  k^Utia  Engineer  and  Surveyor: 

Dear  Sir. — Aocordiiig  to  your  instructions,  I  mado  a  careful 
examination  of  the  Sault  Ste.  Marie  canal  and  lock,  Province 
of  Ontario,  Canada,  with  particular  reference  to  the  cause  of  the 
accident,  which  occurred  there  on  June  9,  1909,  and  the  nieans 
used  to  stop  the  flow  of  water  and  to  put  the  lock  in  coramisBion 


again. 


The  Canadian  canal,  which  is  on  the  north  side  of  the  St. 
Mary's  river,  is  about  1%  miles  long  and  150  feet  wide  in  its 
upper  approaich,  with  21  feet  of  water  at  the  ordinary  stage.  It 
has  a  lock  900  feet  long  between  gates,  having  21  feet  of  water  on 
miter-sills  and  a  lift  of  19  feet.  Its  cost  was  $4,093,025.60. 
The  construction  was  started  in  1888  and  the  canal  was  com- 
pleted in  1895. 

As  will  be  seen  from  the  accompanying  sketch,  the  lock  is  fitted 
with  five  pairs  of  gates  —  two  upper  and  three  lower.  The  two 
upper  pairs  consist  of  one  set  of  guard-gates  and  one  set  of  regu- 
lar lock-gates.  The  upper  guard-gates  cannot  be  used  for  auxil- 
iary gates,  as  there  is  a  drainage  culvert  between  these  two  pairs. 
At  the  lower,  or  easterly  end  of  the  lock  there  are  three  sets  of 
gates,  namely,  the  auxiliary,  the  regular  lock-gates  and  beyond 
these  a  pair  of  low-level  guard-gates,  which  are  for  use  when 
pumping  out  and  making  repairs  to  the  lock. 

About  800  or  900  feet  west  of  the  lock  and  in  the  canal  ap- 
proach, is  a  movable  dam  of  the  swing  bridge  type  which  normally 
lies  parallel  to  the  canal.  Attached  to  the  lower  chord  by  hinges 
are  frames  about  38  feet  long  by  6  feet  3  inches  wide,  made  up 
of  two  girders  braced  by  angle  irons  on  the  upper  half  and 
round  rods  riveted  to  the  outside  of  the  girders  for  the  lower  part. 
The  frames  are  lowered  by  chains  (the  same  as  the  Booile  gate 
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type)  and  engage  in  a  sill  at  their  lower  end.  They  have  a 
sliding  wicket  alx)iit  six  inches  thick,  which  has  rollers  attached 
and  slides  down  in  the  frame. 

The  accident  hapIX^ned  on  Wednesday,  June  0,  1909,  at  al)ont 
2   P.  M.     At  1 150  p.  M.   the  (\   P.   R.  Steamer  AssiiiJbai   (sw 
sketch  for  positions  of  l)oats)  had  tie<l  np  ready  for  locking  down 
and  the  V,   S.  Stwd  Company's  freight  steamtT  CrcHceni   City, 
entering  the  hx'k  from  above  to  loc»k  down,  had  partly  cleared  the 
l;x?k  sill,  when  the  freight  steamer  Perry  G.   Walker,  which  had 
l)e©n  manenvering  for  a  jx>sition  ahead  of  the  dredge  in  order  not 
to  l)e  delayed  in  locking  np,  for  some  reason,  not  yet  satisfactor- 
ily explained,  increased  her  headway  and  rammed  the  north  side 
lower  gate,  removing  the  snpport  of  the  south  gate,  which  gave 
way  to  the  pn^snre  behind  it  (a  head  of  about  19  feet).     Im- 
mediatelv  the  Walker  was  carried  back,  followed  bv  the  north 
gate  and  the  Asffhiihoi,  which  ranmied  the  Walker,  the  Afisinihoi 
Innng  followed   in  turn  by  the  (Wescent  City,  which  struck  the 
lower  south  gate  where  it  had  lodged  by  the  guard-gate.     The 
Crescent  City  also  struck  the  Assinihoi  two  glancing  blows,  all 
three  vessels  being  swept  out   into  the  St.  Mary's  river.      The 
Walker  was  not   seriously  damaged,  having  a  hole  in  her  side 
above  the  water  line.    The  Assiiiihoi  had  some  of  her  plates  sprung 
and  later  in  the  afternrnm  pnx'eeiled  on  her  way,  but  the  Cref^ 
cent  City  sank  soon  after  she  was  moore<l   to  her  dock  on   the 
American  side.     The  upper  gates  were  o|>en,  that  is,  they  were  in 
the  recesses,  but  not  fastemMl.     The  force  of  the  rimhing  water 
being  great  enough  to  swing  them  out  into  the  current  and  tear 
them  from  their  anchoragt^s,  they  immediately  followed  after  the 
Crescent   City,  which  in  going  out  s<>ttl<Hl  enough  to  tear  away 
the   miter-sill,    together   with  other   protecting  timbers   and    the 
sheave  blocks  locate<l  on  the  lock  sill.     Had  she  been  a  little  far- 
ther back  in  the  canal  at  the  time  of  the  aceident,  undoubte<lly 
she  would  have  been  broken  in  two. 

On  Wednesdav  afternoon,  immediatelv  after  the  accident,  the 
canal  force  starte<l  to  put  the  movable  dam  in  place.  After  the 
bridge  was  swung  over  the  canal,  the  wickets  were  lowered  in  the 
following  manner:  There  being  23  wickets,  the  middle  one,  or 
the  twelfth  wicket,  was  lowered  first,  leftWng  eleven  on  each  side. 
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Then  the  sixth  wicket  from  each  end  was  lowered,  leaving  four 
l^oups  of  five  each.  The  gaps  were  again  divided  in  the  same 
manner,  nntil  the  remaining  wickets  were  l<)were<l  in  place.  The 
first  four  were  placed  very  easily,  hut  all  the  rest  of  the  wickets 
had  to  be  jacked  into  jdace.  Probably  the  springing  of  the 
frames  from  the  great  pressure  caused  this  resistance  in  sliding 
the  wickets  into  place.  Frame  Xo.  G,  in  Ix^ng  lowered,  caught 
on  some  slight  obstruction  on  the  sill ;  it  was  badly  bent  and  also 
had  a  number  of  its  bracing  rods  broken,  so  that  its  wicket  could 
not  be  forced  down.  Accordingly  this  wicket  was  raised  and 
10  by  12-inch  timbers,  20  feet  long,  were  placed  in  the  form  of 
horizontal  sheeting  with  a  bearing  on#  the  adjacent  frames  and 
being  slightly  spiked.  Tn  order  to  keep  the  tindx^rs  from  shifting 
in  position,  after  the  first  few  were  placed,  they  had  to  be  jacke<l 
down,  thiis  forcing  them  over  both  the  rivet  heads  and  whatever 
bracing  was  outside  of  the  frames.  From  this  experience  it  was 
seen  that  all  bracing  8houl<l  have  been  inside  the  frames,  with 
rivets  countersunk. 

Even  after  this  tind>er  bulkhead  was  in  position,  there  was  a 
very  large  flow  of  water  through  the  dam,  principally  due  to  the 
fact  that  some  of  the  frames  were  sprung  and  a  number  of  the 
wickets  did  not  have  an  even  footing.  The  opening  between  the 
frames,  as  designed,  was  2  inches.  In  r^ome  cases  the  pressure 
made  it  4  inches.  To  more  effectively  close  these  openings,  3  by 
10-inch  planks  were  place<l  over  the  openings  between  the  frames 
to  a  depth  of  about  10  feet,  also  straw  and  earth  in  bags  was 
forced  down  behind  the  dam,  in  order  to  better  stop  the  leakage. 

The  movable  dam  was  in  position  on  Thursday  afternoon,  with 
all  but  a  few  wickets  down,  No.  0  not  being  in  place  at  alf.  As 
stated,  this  space  was  timl)ere(l  and  other  leakages  provided  for 
l)y  Saturday  night.  On  Sunday  the  lower  auxiliary  gates  were 
rigged  with  extra  tackle,  in  order  to  close  them,  which  was  hardly 
more  than  safely  ac<*omplished  at  3:10  p.  m.  The  upper  guard- 
gates  were  closed  by  5  :00  p.  m.  At  2  a.  m.,  ^fonday,  the  pumps 
were  started  and  the  locks  were  cleared  of  water  bv  noon. 

The  damage,  outside  of  the  lo^s  of  the  two  pairs  of  gates,  con- 
sisted in  the  injury  done  to  the  sill  on  which  the  upper  gates 
rest.     The  miter-sill  and  protecting  timbers  were  torn  from  their 
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fastenings  and  carried  away,  the  two  sheave  blocks  and  their 
tackle  were  missing  and  the  lower  edge  of  the  masonry  was  taken 
off  a  foot  back,  having  boin  vsheared  off  along  the  line  of  a  set 
of  anchor  bolts,  which  h(*l(I  one  of  the  protwting  timbers  in  place. 
The  iron  gratings  over  the  drainage  cnlvert  had  entirely  disH]>- 
jK^ared  and  the  cnlvert  was  partially  tilled  with  stones.  The 
jilanking  along  the  bottom  of  th(^  canal  was  torn  up  for  25  fet»t 
at  the  npper  end  of  the  lock  and  most  of  the  valve  ojx^nings  were 
fille<l  with  stone. 

It  is  of.  interest  to  know  that  there  was  a  deflation  of  1% 
in<'hes  in  tlw*  low<'r  chord,  after  all  the  wickets,  exc^{>t  No.  G 
were  placxd.  In  jdacing  the  frames  there  was  an  unnsnal  amount 
of  vibration,  lK)th  in  franu\s  and  in  bridge.  To  better  show  the 
amount  of  water  passing  through  the  movable  dam.  it  may  be 
stattnl  that  it  took  just  forty-five  minutes  to  fill  the  level  aft<T 
the  lower  gates  were  closed. 

Through  the  courtesy  of  Mr.  J.  W.  Le  B.  Ross,  Superintending 
Engineer  of  the  Sault  Ste.  Marie  canal  for  the  Dominion  Govern- 
ment, I  am  indebted  for  a  part  of  the  information  contained  in 
this  report  and  also  for  the  following  suggestions:  That  all 
locks  should  have  fastening  devices  for  gates,  when  open;  that 
every  alternate  frame  of  a  movable  dam  should  have  light  steel 
plates  overlapping  the  girder  edges  of  the  framas,  so  as  to  stop 
the  excessive  flow  Ix^tween  framcvS;  and  that  the  catch  basin  in 
front  of  the  sill  of  this  type  of  movable  dam  should  not  be  di- 
rectly in  front  of  the  sill,  but  should  be  far  enough  back  to  pro- 
vide a  smoDth  flow  up  to  the  sill,  in  order  that  when  making  the 
dam  water-tight  by  placing  bags  of  earth  or  otherwise,  catch  basin 
will  not  have  to  be  filled  before  the  filling  takes  effect,  and  also 
in  order  that  a  uniform  surface  may  be  given  on  which  to  rest  a 
timber  bulkhead. 

The  total  amount  of  damage  done  to  the  locks  will  come  within 
$50,000,  according  to  Mr.  Ross,  and  he  hopes  to  have  the  canal 
in  commission  again  by  the  19th  of  June,  as  they  have  a  nevf^ 
pair  of  gates,  which  can  be  placed  where  the  upper  gates  were. 

The  movable  dam  worked  for  the  mast  part  very  satisfactorily, 
considering  the  fact  that  this  was  the  first  real  test  that  it  had  had 
since  it  was  installed  twelve  years  ago. 
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The  amount  of  water  flowing  through  the  canal  right  after  the 
accident  can  be  roughly  determined  from  the  following:  The 
depth  of  water  in  the  lock  at  this  time  was  24.8  feet.  The  aver- 
age width  for  this  depth  of  water  was  60.2  feet  and  the  snrface 
velocity  of  the  current  was  14.6  feet  per  second.  The  surface 
velocity  for  this  flow  was  taken,  as  this  was  the  only  accurate 
velocity  measurement  obtainable.  Without  making  any  correc- 
tion for  mean  velocity,  this  gives  a  volume  of  about  21,650  cubic 
ieet  per  second. 

Respectfully  submitted, 

H.  ELTINGE  BREED, 

Assistant  Engineer, 
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A  Memorial  of  the  First   Boat  to  Navigate  the  State 
Canals  from  Seneca  Lake  to  New  York  City. 


The  whereabouts  of  an  interesting  memorial  of  early  canal 
days  has  recently  come  to  light,  and  most  opportimely,  in  view  of 
the  latest  addition  to  the  Barge  canal  system,  the  Cayuga  and 
Seneca  branch,  for  it  commemorates  the  enterprise  which 
prompted  two  farmers  of  Tompkins  county  to  build  a  vessel  near 
the  head  of  Seneca  lake  in  1823  and  carry  to  New  York  a  boat- 
load of  wheat,  the  first  to  reach  that  market  in  bulk  from  so  far 
in  the  interior. 

An  early  writer  of  canal  history,  Cadwallader  D.  Colden,  in 
speaking  of  this  occurrence,  says  that  "  so  happy  an  illustration 
of  the  advantages  of  the  canals  was  not  suffered  to  pass  unnoticed 
by  our  citizens."  In  addition  to  the  public  entertainment,  which 
he  mentions,  there  was  presented  to  these  farmer-navigators  a 
memorial  of  the  occasion  and  of  the  event  which  it  celebrated. 
But  recently  the  existence  and  location  of  this  souvenir  have  come 
to  the  knowledge  of  State  canal  officials.  To  give  it  a  place  in 
canal  records,  a  few  pages  are  here  devoted  to  its  description  and 
photographic  representation. 

In  fuller  narration  of  this  memorable  trip  the  following  excerpt 
may  lyo  quoted  from  the  canal  history  published  as  a  supplement 
to  tbe  State  Engineer's  annual  report  for  1D05: 

"  In  November,  1823,  there  arrived  in  New  York  a  boat  from 
Hector,  at  the  head  of  Seneca  laks,  which  attracted  sonsiderable  * 
attention.  She  had  come  by  way  of  Seneca  lake  and  Seneca 
river,  through  a  private  company^s  locks  at  Waterloo,  from  a 
point  eeventy  miles  south  of  the  Erie  canal  and  three  hundred 
and  fifty  miles  from  New  York.  As  an  indication  of  the  extent 
and  importance  of  the  benefits  that  would  follow  the  opening  of 
canals  into  the  interior,  this  event  was  deemed  worthy  of  notice, 
and  her  owners  and  navigators,  two  farmers  of  Tompkins  county, 
were  given  a  public  entertainment" 
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**  This  vessel"  savs  (\>lden,  *^  was  not  onlv  received  as  the 
preeiirsor  of  a  eonnneree,  which  will  he  mil  i  mi  ten!  in  its  extent 
an<l  iin|M)rtanee,  hut  as  an  interesting  evidence  of  the  ingenuity 
and  enter|)ris<^  of  oiiri*ountrvmen.  Her  tinil)ers  grew  near  where 
she  wati  built;  her  i)roi)rietors  were  her  architects;  her  cargo  wa? 
the  priMluce  of  the  fields  from  whence*  she  sprung,  and  she  was 
navigatnl  by  those  who  cultivat<Ml  them ;  her  sails  and  rigging 
even,  were  emphatically  domestic  manufactures,  for  they  were 
grown,  and  made,  at  the  homes  of  her  owners.*'* 

This  memento  came  to  Katherine  Seely,  a  daughter  of  one  of 
th<  original  nvipicnt^,  an<l  she  iKxpieathed  it  to  her  daughter, 
Pauline  Conklin  Tuthill,  who,  l)efore  her  death,  gave  it  to  her 
husband,  Iliram  Tuthill,  of  Chester,  Orange  <H>unty,  X.  Y.,  in 
wh<Kse  jK)ss<\ssi(m  it  now  is. 

The  souvenir,  which  is  the  form  of  an  urn,  stands  thirteen 
inch(s  high.  In  the  band  around  the  top  an»  emlxxwe^l  agricul- 
tural scenes,  depicting  the  cultivati<m  of  wheat  from  the  breaking 
of  the  ground  to  the  garnering  of  the  rijK^ned  grain.  These  SKxnes 
are  re|:<»at(<l  in  two  other  bands,  one  on  either  side  of  the  middle. 
Just  below  the  lower  of  tluv<^  ban<ls,  is  a  circle  of  wheat  sheaves, 
while  another  sheaf  sunnounts  the  lid. 

On  the  obverse  is  inscril)cd  the  following  legend: 

PrpKc»nt<*<l  bv  the  luidernanu'd  Mfj?.  of  Flour,  in  ilie 
(  ity  of  N.  v..  to  .loliii  H.  Osborne  &  Samuel  S.  Seely, 
of  the  Town  of  Hect<ir,  Tompkins  Co.,  owners  of  the 
boat  Mary  &  Hannah.,  to  Commemorate  their  enterprise 
in  liavin^"^  first  Navifirateu  the  Western  Canal  &  Hudson 
River  from  Si-nei-a  Lake  to  this  City  with  a  cargo  of 
Wheat  in  bulk,  New  York.  1823. 


.To-i!ina  Underbill  &  S«m.  David  Lydijr  &  Son, 

William  Thorn.  Bonjamin  W.  Coles, 

.fared  Peek.  Uyrnes  Trimble  &  Co. 

Rojrors  &  Jones.  Isaac  Frost. 

Wood   &   Buckley.  J.  B.  Whittelsey  &  Co. 

On  the  reverse  is  engraved  a  view  of  Xow  York  harbor,  with 

its  ^steamships,  ferry-l)oat8  and  other  craft,  and  in  the  center  the 
^^  Mary  and  Hannah." 


♦"Memoir  pri>pared  1*     ♦     *     at  the  cMebrat  on  of  the  rompetio  i  of  the  New  York 
canals"  p.  ft.'J. 


Memorial  presented  to  tlie  n^ivigatora  of  the  firat  boat 
to  reach  Kew  York  city   Irani  Senpca  lake. 
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Cooperative  Topographic  Survey  of  New  York. 


Dkpaktmkxt  of  tjie  Interior, 
I'nited  States  (jeolocjual  Sirvey. 

Washington,  D.  C,  Jarimiry  20,  1910. 

Hon.  Frank  M.  Williams,  State  Erjyitu'er  and  Surveyor,  Al- 
hany,  Neiu  Yorlc: 

Dear  Sir. —  I  have  the  honor  to  make  the  following  reix)rt  of 
the  results  of  the  eoiJp.'^rative  topographic  survey  of  New  York  for 
the  fiscal  year  1909—10,  to  and  including  Decdnher  31,  1900: 

Allotments. 

The  agreement  signed  by  the  Director  of  the  U.  S.  Geological 
Survey  and  the  State  Engineer  and  Surveyor  of  New  York  on 
June  28  and  July  10,  1909,  respectively,  provided  for  the  con- 
tinuation of  the  cooperative  topographic  survey  of  the  state  and 
for  the  expenditure  of  $7,000  by  each  of  the  contracting  parties 
during  the  Government  fiscal  year  ending  June  30,  1910.  Of 
the  sum  provided  for  cooperative  surveys  during  the  preceding 
fiscal  year  there  remaiiUMl  at  the  Ix'ginning  of  the  field  season  of 

1909,  $2,538.50,  making  the  total   sum   available  to   June  30, 

1910,  $16,538.50.  Of  this  sum  there  had  been  expended  on 
January  1,  1910,  $11,497.69,  leaving  a  balance  on  the  part  of 
New  York  of  $831,  and  the  V,  S.  Geological  Survey  of  $4,209.81, 
or  a  total  of  $5,040.81,  to  be  expended  for  the  payment  of  office 
salaries  involved  in  the  drafting  of  maps  and  for  the  preliminary 
field  work  of  1910. 

BesuUs, 

The  coiiperative  top;>graphic  work  in  New  York  was  continued 
under  the  immediate  supervisory  charge  of  Mr.  Frank  Sutton, 
Geographer  in  cliarge  of  the  Atlantic  Division,  the  general  charge 
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of  all  suoh  work  of  the  riiiteil  States  (rcological  Survey  being 
under  ^[r.  U.  H.  Marshall,  Chief  (leo^apher. 

During  the  season  of  1J)(M)  surveys  were  made  in  St.  Lawrence, 
J(»ffers(ui,  Delawans  Otsego  and  (%»nango  eounties,  and  resulte<l 
in  th(»  ((unj)leti(>n  of  the  AntwcTp,  Delhi,  Montieelh)  and  Xever- 
sink  quadrangl<s,  aiul  the  ])artial  euniidetion  of  the  Ilartwiek  anl 
Hammond  (|ua<lrangles.  Preliminary  work  was  e<»ntinu(^I  on  the 
Canton  quadrangle  and  eommeneed  on  the  New  Berlin  quad- 
rangle. The  t()tal  area  maj>i>ed  was  T)!!.*)  s^juare  miles  for  publica- 
tion on  the  «<»ale  of  1  :  ()2,r)()0,  with  a  etmtour  interval  of  20  feet. 

For  the  e<rtitrol  of  the  abive  areas  5^)  miles  of  primary  levels 
and  1,470  miles  c^f  seeondarv  levels  were  run,  in  ecmneetion  with 
which  17  jKM'nuuHnit  and  27S  tem|M>rary  lH»neh-marks  were  e^- 
tablished.      In   addition    1,.*{7S   mih^  <>f  se<*ondary   road   traverse 

m 

w(  re  run. 

Progress  to  Date, 

Prior  t()  the  season  (»f  1900—10  there  had  Ix'en  surveyed  and 
mappe  1  211  cpiadrangles.  At  the  conclusion  of  the  pressent  field 
s(aM)n,  th(  r.  fore,  21.")  atlas  sheets  had  iK^en  completed  and  2 
j)artially  complete<l,  rej)reseiiting  the  to]>ograj>hy  of  40,039  square 
mih^s.  The  total  area  of  the  State  is  49,204  s<piare  miles,  thus 
leaving  9,n),'»  square  miles  yet  to  be  mai>ped. 

Field   Woric  in    1909. 

Field  work  was  eommeneed  in  Mav  bv  Mt.v^rs  W.  H.  S.  Morev 
and  J.  M.  Whitman,  assistant  toj)ographers,  and  in  June  by  Mr. 
K.  C\  MeKinnev,  to|X)grapher,  who  eomplete<l  the  survey  of  the 
Montieello,  Nevtrsink,  Antwerp,  and  Delhi  quadrangles.  In 
July  Mr.  R.  1).  Cunnnin,  toi)ogra]>her,  and  Mr.  J.  R.  Hasw<41, 
junior  topographer,  also  t(M>k  the  field,  and  in  conjunction  with 
those  alove  mentioncnl,  accomplished  the  partial  mapping  of  the 
Ilartwiek  and  Hammond  quadrangb^s.  Preliminary  work  was 
continued  on  the  Xew  Berlin  and  Canton  quadrangles  by  Mr.  L. 
V.  Fletcher,  topographer,  and  Mr.   Moi-ey. 
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Office  Worlc. 

The  final  drawing  of  the  Antwerp,  Delhi,  Monticello  and  Never- 
sink  topograjihie  sheets  will  be  completed  during  the  spring  and 
will  then  be  transmitte<l  to  the  engraving  division  for  jMibliea- 
tion.  These,  with  the  Bath  and  Stonv  (^ret^k,  are  the  onlv  atlas 
sheets  completed  in  Xew  York  that  have  not  been  engraved. 

The  Cooperstown  sheet  was  published  during  the  year  1908. 

Very  resix?ctfully, 

GEO.  OTIS  SMITH, 

Director, 
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Report  on  the  Gaging  of  Streams  for  1909. 


Hon.  Frank  M.  Williams,  State  Engineer  and  Surveyor: 

Dear  Sir. —  The  following  report  contains  the  results  of  obser- 
vations of  water-levels  along  the  lines  of  the  Barge  canal  as  well 
as  at  gagings  stations  maintained  in  cooperation  with  the  United 
States  Geological  Survey  for  the  purpose  of  determining  the  dis- 
charge of  streams  throughout  the  state  during  the  year  1909. 
About  ninety  gages  have  been  maintained  in  connection  with  the 
Barge  canal  department,  under  the  immediate  direction  of  Mr. 
Wm.  B.  Landretb,  Special  Deputy  State  Engineer.  The  mean 
daily  elevations  of  water-surface  at  the  different  stations  are  pub- 
lished in  this  report.  The  discharge  is  determined  at  a  few  of 
these  gaging  stations.  The  methods  used  being  analogous  to  those 
employed  by  the  U.  S.  Geological  Survey  and  hereafter  described. 
As  a  rule  two  observations  of  water-level  are  made  each  day  and 
the  mean  of  the  two  has  been  used  in  determining  the  elevation  of 
water-surface.  Stations  at  Cohoes,  Iloosick  Falls,  Glens  Falls, 
Xorthville,  Schaghtieoko,  Fort  Hunter,  Schenectady,  Corinth, 
Utica,  Troy,  Trenton  Falls,  Schoharie  Junction  and  State  Dam, 
Little  Falls,  are  maintained  during  the  four  winter  months,  De- 
cember to  March,  inclusive,  by  the  U.  S.  Weather  Bureau,  under 
the  direction  of  Mr.  George  T.  Todd,  Local  Forecaster. 

The  work  of  stream  gaging  in  connection  with  the  Barge  canal 
was  under,  the  general  supervision  of  C.  Arthur  JPoole,  First 
Assistant  Engineer,  preceding  July,  1906,  and  of  Robert  E.  Ilor- 
ton.  Resident  Engineer,  subsequently. 

Most  of  the  stations  maintained  by  this  Department  are  solely 
for  the  purpose  of  recording  the  water-level,  and  are  not  used  to 
determine  the  discharge.  In  such  cases  readings  are  taken  only  to 
the  nearest  one-tenth  foot.  The  elevations  of  the  gage  zeroes  and 
the  water-surface  elevations  deduced  from  the  gage  readings  are 
determined  with  reference  to  the  Barge  canal  datum. 
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.  An  annual  appropriation  for  stream  gaging  in  cooperation  with 
the  U.  S.  Geological  Survey  was  made  by  the  State  Legislature  in 
each  of  the  years  1900  to  1004,  inclusive,  and  again  from  1906 
to  1909,  inclusive.  The  results  of  thia  work,  which  was  carried 
on  under  the  joint  direction  of  the  Division  of  Hydrography  of 
the  Geological  Survey  and  the  State  Engineer  and  Surveyor,  have 
been  published  in  the  reports  of  the  State  Engineer  and  Surveyor. 
During  1909  this  work  has  been  in  charge  of  C.  C.  Covert,  Dis- 
trict Engineer,  U.  S.  Geological  Survey. 

METHODS  EMPLOYED. 

In  the  establishing  of  gaging  stations  no  singlo  method  of 
gaging  has  been  employed  to  the  exclusion  of  others.  In  many 
instances  two  or  more  methods  have  been  combined  at  a  single 
station.  The  principal  methods  have  been  the  use  of  dams  as 
weirs  in  conjunction  with  records  of  the  flow  through  turbines  or 
other  outlets  at  mills,  and  the  current-meter  method.  Gagings 
by  thin-edgrd  weirs  and  through  thin  partitions  or  orifices  have 
been  used  to  some  extent  in  the  case  of  small  streams.  Surface^ 
floats,  rod-floats  and  the  surface-slope  methods  are  also  used  in 
cases  where  other  methoils  cannot  be  utilized. 

The  gages  at  the  cooj^erative  stations  are  chiefly  cypress  planks 
with  galvanized  staple  division  marks  and  brass  figures.  At  the 
Barge  canal  stations  the  original  gages  were  mostly  J-inch  boards, 
with  painted  or  burned  division  marks  or  figures. 

At  present  most  of  the  gages  maintained  by  the  Barge  canal 
department  are  made  in  sections  from  enamielled  steel  strips,  sub- 
divided decimally  in  1-10  foot  widths.  Weight-and-^diain  gages 
have  been  uniformly  equipped  with  standard  chain,  standard  ad- 
justable weights  and  standard  locks.  Tape-and-reel  gages,  TJ.  S. 
Weather  Bureau  pattern,  are  also  used. 

In  determining  the  discharge  at  dams  and  mills  the  method  of 
procedure  is  as  follows:  A  profile  of  the  crest  of  the  dam  is 
obtained  and  is  divided  into  sections,  all  points  in  a  given  section 
being  nearly  or  precisely  at  the  same  elevation.  The  discharge 
over  each  section  is  computed  for  a  series  of  crest-depths,  ranging 
from  zero  to  the  extreme  high-water  mark.  The  summation  of 
these  sectional  discharge  curves  furnishes  data  for  a  rating  table 
for  the  entire  dam,  from  which  the  volume  of  flow  corresponding 
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to  any  gage  height  can  be  read  directly.  When  flash-boards  are 
placed  on  dams,  the  oonditions  ar^  reduced  more  nearly  to  those  of 
a  standard  thiu-e!g.  d  weir,  and  Francis'  well-known  formula  has 
been  used  in  computing  the  discharge.  The  flow  over  waste- 
weirs,  auxiliary  spillways  and  AdhI  overflows  has  been  calculated 
in  a  manner  similar  to  that  u^^d  for  dams.  The  amount  of  flow 
through  head-gates,  sluiceways,  feeder  gites  and  similar  openings 
ha^  b:en  calc::lat(d  from  the  formula  for  orifices. 

In  estimating  the  discharge  through  turbine  water-wheels  the 
results  of  test^,  made  at  the  testing  flume  of  the  Holyoke  Water 
Power  Company,  have  l)ecn  largt  ly  depc  nded  u})on,  the  mean  dis- 
charge for  each  day  having  bc^en  computed  from  the  observed 
working  head,  width  of  ojxming  of  spciMl  gates  and  number  of 
hours  each  whcd  has  run.  A  record  of  these  facts  is  kept  at  each 
of  the  stations  where  there  are  mills  in  connection  with  dams. 

One  difficulty  encountered  in  gasring  northern  streams  results 
from  the  accumulation  of  ice  during  the  winter  season.  It  has 
been  found  impossible  to  keep  some  dams  clear  of  ice,  and  an 
effort  is  made  to  keep  a  record  of  the  length  of  the  clear  and  unob- 
structed portion  of  the  dam,  from  w^hich  a  correction  in  the  calcu- 
lated flow  can  be  made. 

The  method  of  sricrinc:  at  dams  and  mills  and  the  necessary  data 
for  the  cilculatiou  of  discharire  over  weirs  or  through  turbines 
may  be  found  in  the  watrr-sup]>ly  and  irrigation  ]>aj)(M-s  of  the 
TT.'S.  Geological  Survey,  Xo^.  150  and  200.'' 

For  current-meter  gaging  stations  a  modifi(Ml  form  of  small 
Pri(e  meter  has  c'enerallv  been  used. 

I3v  courtfsv  of  the*  owner,  arraugeuK  uts  were  nuide  duriiifi: 
1007  to  rate  the  current-nutters  u'^ed  by  the  Department  at  an 
unuscnl  canal  slip  in  the  Albany  lumbcT  district.  For  th(^  purpose 
of  rating  miters  a  track  120  feet  long  was  laid  alongside  the  canal 
slip.  The  met(T  to  be  rated  is  suspended  from  an  outrigger  at- 
tached to  a  car  that  runs  on  the  track.  The  car  is  drawn  at  a 
uniform  velocity  along  the  track  by  means  of  a  windlass  and 
tackle.  The  car  is  run  at  various  spec^ls  covering  the  ordinary 
range  of  velocities  occurring  in  rivers  and  canals  and  the  time 
required  and  numl>er  of  revolutions  of  the  meter  wheel  during 


n  "Weir   Exprrlmonts.    Coofflclonta   and    Formulas "    and    "  Turbine   Water   Whoel 
Tests  and  Power  Tables,"  by  Robert  E.  Horton. 
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each  run  are  ncordexl.  From  this  data  a  rating  table  for  the 
current-meter  is  prepared,  by  nuans  of  which  the  velocity  of 
flow  of  a  stream  can  b.*  delueed  from  the  observed  revolutions 
jKjr  second  of  the  meter  wheel. 

In  making  gagings  of  streams  the  usual  method  of  procedure 
is  to  divide  the  stream  into  subseH.»tions  usually  of  5  to  10  feet 
width.  The  velocity  is  usually  me:K«?urt*d  at  the  median  point  of 
each  sul)se<»tion  by  means  of  the  current-meter,  the  meter  wheel 
usually  lK*ing  submerge  <1  six-tenths  of  the  dei)th  of  the  stream. 
The  revolutions  of  the*  metir  wheel  are  recorded  for  a  period  of 
100  s('e(Hids.  The  tinu*  is  note  1  by  means  of  a  stop-watch  reading 
to  one-fifth  second  and  the  jKTiod  of  observatitm  is  usually  sub- 
divided into  two  inten'als  of  fiftv  seconds  (*ach.  Careful  sound- 
ings  are  taken  at  timers  when  the  conditions  are  favorable  and 
standard  cross-sections  are  prepared  therefrom,  from  which  the 
areas  of  the  subse<»tions  can  Ik»  taken  out  more  accuratelv  than 
from  the  individual  soundings  made  in  connection  with  the  meter 
measurements.  A  simple  multiplication  of  the  velocity  in  each 
subsection  by  the  cross-s(»ctional  area  to  which  it  applies  gives  the 
rate  of  discharge  for  the  sul>siH'tion,  A  summation  of  the  quan- 
tities for  the  several  subs(»ctions  gives  the  total  measured  volume 
of  flow.  A  river-height  gage  is  established  at  each  current-meter 
station,  from  which  the  stage  of  the  stream  is  observed  onco  or 
twice  daily.  Current-meter  measurements  of  the  discharge  are 
made  from  time  to  time  as  opportunity  permits.  After  a  sufficient 
numlx^r  of  discharge*  measurements  have  been  made  they  are 
]>lotted,  using  the  gage  heights  of  the  stream  as  ordinates  and  the 
measured  discharges  as  abscissas.  A  mean  curve  is  drawn  through 
the  plotted  points  showing  the  discharge  rate  in  second-feet  as  a 
function  of  the  gage  reading.  By  means  of  this  curve  the  average 
discharge  rate  for  each  day  is  deduced  from  the  record  of  the 
height  of  the  stream  kept  by  the  gage  reader. 

Gages  are  read  each  morning  and  night  as  a  rule,  although 
in  some  cases  readings  are  taken  only  once  daily.  Readings  are 
taken  as  a  rule  only  to  the  nearest  tenth  or  half -tenth  of  a  foot. 
In  some  cases  where  there  are  two  or  more  gages  in  a  reach  of  a 
stream  in  which  the  slope  is  very  slight,  the  mean  daily  eleva- 
tion of  the  down-stream  gage  will  on  some  days  be  higher  than 
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that  shown  by  the  up-stream  gage.  These  differences  are  usually 
only  a  very  few  hundredths  of  a  foot  and  result  from  various 
causes,  including  the  error  due  to  reading  gage  to  nearest  tenth 
foot,  change  in  water-level  between  the  time  of  reading  the  two 
gages,  change  in  slope  due  to  rising  or  falling  of  the  stream  be- 
tween the  two  daily  readings  used  in  compiling  the  mean,  effect 
of  wind,  etc.  Instances  of  this  character  will  be  observed  on 
Hudson  river  above  Crocker's  Reef  dam  and  on  Oneida  and  Seneca 
rivers,  and  where  the  differences  are  small  they  are  not  the  re- 
sult either  of  errors  in  readings  or  the  use  of  an  erroneous  gage 
datum. 

At  some  locations  where  discharge  data  are  required,  it  is  im- 
possible to  obtain  a  permanent  rating  table  owing  to  continued 
or  irregular  changing  of  the  regimen  of  the  stream  by  backwater 
from  dams,  ice  or  log  obstructions,  or  from  the  growth  of  aquatic 
vegetation.  At  such  locations  the  discharge  is  determined  from 
such  measurements  as  can  be  made  with  corrections  of  the  gage 
heights  determined  from  a  comparison  of  the  discharge  at  dif- 
ferent times. 

The  principal  sources  of  error  in  gaging  streanvs  by  the  current- 
meter  method  are  due  to  the  effect  of  slack,  or  nearly  slack  water 
in  any  part  of  the  cross-section,  or  to  backwater  from  dams,  from 
obstructing  ice,  or  from  tributaries  entering  below  the  gaging 
station,  thereby  causing  the  river  stage  to  rise  at  times  without  a 
proportional  increase  in  the  discharge.  In  accordance  with  the 
well-known  Kutter  formula,  the  volume  of  flow  in  an  open  channel 
is  a  function  of  the  slope,  the  area  of  cross-section  and  the  wetted 
perimeter.  When  a  stream  is  rising,  the  slope  is  usually  greater 
at  a  given  stage  of  the  stream  than  at  the  same  stage  when  falling. 
Northern  streams,  as  a  rule,  rise  rapidly  and  fall  gradually,  so 
that  the  stream  is  falling  on  the  majority  of  days  of  the  year. 
The  error  from  the  above  source  is  small,  inasmuch  as  the  dis- 
charge varies  only  as  the  square  root  of  the  slope.  The  principal 
difficulty  encountered  results  from  the  freezing  over  of  streams  in 
winter.  The  ice  serves  greatly  to  increase  the  wetted  perimeter 
of  the  measuring  section,  thereby  modifying  the  rating  curve. 
Whenever  practicable,  discharge  measurements  during  winter 
months  are  made  through  the  ice. 


320  Report  of  State  Engineer. 

When  streams  are  icc^-coverod,  an  opening  is  kept  underneath 
tlie  gage  and  the  gago  reading  i.*^  taken  directly  to  water-surface 
level,  as  in  summer.  A  record  is  also  kei)t  of  the  ice  thickness  in 
inch(^^5. 

The  accuracy  of  individual  current-meter  measurements  de- 
IX'iids  chiefly  upon  the  numb<»r  of  tho  velocity  oloservations  and 
soundings  taken  in  the  croj^s-s(K*tion.  Fhiring  freshets  and  at 
times  when  ice  or  debris  is  floating  on  the  stream's  surface,  the 
cnrrcnt-meter  cannot  bo  i^ubm(*^g('<l  to  a  six-tenths  depth,  and 
readincrs  are  taken  bv  holdinj::  the  meter  about  one  foot  below  tho 
surface.  As  a  cluK'k  <m  the  accuracy  of  the  general  results  and 
to  d(4ermine  suitable  coeftici(»nts  for  the  estimation  of  the  mean 
vehxdtv  from  that  obtained  by  current-meter,  vertical  velocity 
curves  are  made  from  time  to  time. 

Owing  to  the  conditions  above  described  and  other  unfavorable 
characteristics  of  New  York  streams,  the  difficulty  of  maintaining 
c«)nti!iu<nis  gaging  records,  which  will  show  with  sufficient  accuracy 
th(»  discharge  rate  day  by  day  throughout  the  year,  is  very  great. 
This  is  especially  true  in  streams  whose  discharge  fluctuates  be- 
twcH'^n  wide  limits. 

In  nuniy  ca^es  methods  of  gaging  a])plicable  at  low  and  ordi- 
nary stages  may  not  give  ecjually  reliable  results  during  freshets; 
or  the  rever>e  may  be  true,  the  results  being  most  accurate  for 
high  water. 

For  mill  streams,  where  the  water  is  held  back  as  pond-storage 
(Inriug  the  dry  season,  it  is  im])ossible  to  determine  the  natural 
regimen  of  flow  of  th(^  stn^am.  This  is  es]>ecially  true  with  refer- 
ence to  Smidays  and  holidays,  when  mills  are  not  running.  If,  at 
jiiiy  time,  the  water-wluK^s  are  st(>])}KHl  when  the  water  stands 
below  tlie  level  of  the  crest  line  of  the  dam,  the  flow  in  the  stream 
cliainiel  U'low  will  be  7J/7,  or  at  best,  will  equal  only  the  leakage 
of  the*  dam,  flumes,  or  ]x*nstocks. 

The  relation  (^xistiiiir  bet\v(<m  the  canals  of  Xew  York  and  the 
streams  of  the  central  porti  m  of  the  state  is  very  complex.  Diver- 
sion fnmi  the  hf^ad  waters  of  a  nnmlxr  of  streams  for  the  supply 
of  canals  virtually  reduces  tlieir  effective  drainage'  areas.  As  a 
result,  the  summer  watershed  may  be  materially  less  in  area  and 
differ  widely  in  its  water-yielding  characteristics  from  the  region 
tributary  to  the  stream  when  tho  canals  are  not  in  operation. 
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In  this  connection  attention  should  be  called  to  the  maximum 
daily  discharge  for  each  month  as  given  in  the  following  report. 
This  is  obtained  from  the  mean  of  the  gaging  readings  on  the  day 
of  maximum  discharge.  As  a  rule,  the  discharge  at  some  time 
in  the  course  of  the  day  was  considerably  greater  than  the  average 
for  the  twenty-four-hour  period. 

In  connection  with  the  gaging  stations  it  is  necessary  to  employ, 
as  observers,  persons  living  near  the  site  selected  for  the  measur- 
ing section  —  those  who,  as  a  rule,  have  had  no  previous  ex- 
perience in  similar  work.  Their  observations  are  forwarded'  at 
the  end  of  each  week.  As  a  check  on  the  records  so  obtained, 
inspection  trips  are  made  at  frequent  intervals  and  independent 
gage  readings  taken  by  the  hydrographer.  The  close  agreement 
found  in  most  cases  testifies  to  the  intelligent  and  careful  work  of 
the  observers. 

11 
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ST.  LAWRENCE  RIVER  DRAINAGE. 

General  Features. 

St.  Lawrence  river  receives  the  flow  of  a  number  of  New  York 
streams  having  their  sources  in  a  northerly  slope  of  the  Adiron- 
dacks  and  fed  by  the  numerous  lakes  with  which  the  region  is 
dotted.  Some  of  these  rivers,  as  the  Grass,  Raquette  and  St 
Regis,  lie  entirely  within  the  United  States ;  others,  notably  Sal- 
mon, Trout,  Chateaugay  and  English  rivers,  cross  the  inter- 
national boundary  and  flow  northward  into  the  St.  Lawrence  in 
Canada,  as  does  also  Richelieu  river,  the  outlet  of  Lake  Cham- 
plain.  The  following  table  gives  a  list  of  the  principal  tribu- 
taries of  the  St.  Lawrence  in  the  United  States,  with  the  areas 
drained  by  them  determined  chiefly  from  Bien's  Atlas  of  the  State 
of  New  York. 

Drainoffe  Areat  of  St.  Lavrrenee  River  tribuiaries  in  the  United  States. 


Square  miles. 

Oswegatchie  river 1 ,609 

Grass  river 637 

Raquette  river 1 ,219 

St.  Regis  river 910 

Little  Salmon  river  a 103 


Square  miles. 

Salmon  river  a 273 

Trout  river  b 129 

Chateaugay  river  b 199 

English  river  b 53 

Lalce  Champlain  b 7,897 


a  Above  Junction  near  international  boundry.    b  Above  outlet  at  New  York  state  line. 

The  St.  Lawrence  drains,  through  Lake  Champlain,  an  area  of 
4,560  square  miles  in  the  State  of  Vermont.  This  drainage  is 
practically  all  from  Missisquoi,  Lamoille  and  Winooski  rivers 
and  Otter  creek. 

LAKE  CHAMPLAIN  DRAINAGE  BASIN. 

Descbiption  of  Basin. 

Lake  Champlain  occupies  a  long  and  narrow  valley,  extending 
in  a  north-south  direction  and  forming  a  part  of  the  boundary 
between  New  York  and  Vermont.  The  elevation  of  the  lake  is 
about  ninety-five  feet  above  tide  and  the  water-surface  area  is  436 
square  miles. 

The  drainage  basin  is  irregular  in  form,  being  about  seventy- 
five  miles  wide  from  a  point  opposite  Middlebury,  Vt.,  northward 
to  the  outlet  of  the  lake  at  Houses  Point,  on  the  international 
boundary.  South  of  Middlebury  the  average  width  of  the  basin 
is  about  thirty-five  miles  and  the  lake  itself  is  very  narrow,  form- 
ing virtually  a  drowned  river. 
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The  tributary  region  is  rugged  and  mountainous,  mostly  covered 
with  forest  and  with  little  depth  of  soil  except  in  the  stream 
valleys.  The  drainage  is  received  almost  entirely  through  large 
tributaries,  there  being  little  direct  coast  drainage  into  the  lake. 
The  outlet  of  the  lake  is  Eichelieu  river,  which  flows  northward 
from  Bouses  Point  to  St.  Lawrence  river. 

In  estimating  the  run-off  from  this  basin  in  previous  years  the 
drainage  area  has  been  taken  as  7,750  square  miles.  Maps  have 
recently  become  available  from  which  the  area  of  the  lake  and  its 
tributary  drainage  basin  have  been  more  accurately  determined, 
as  shown  in  the  following  table  :* 


*  Table  here  presented  is  a  reyision  of  that  appearing  In  the  1907  report 

Drainage  Areas  TribvJtary  to  Lake  Champlain. 


LOCALITY. 


Pike  river  and  adjacent  area  in  Canada 

Misslsquoi  river  in  Canada 

Land  area  in  Canada  above  outlet 

Missisquol  liver  in  Vermont 

(Total  Missisquol  river,  860  square  miles.) 

Lamoille  river 

Winooski  river 

Otter  creek 

Eastern  coast  drainage 

Mettawee,  Poultney  and  Castleton  rivers  in  Vermont . . 

Land  area  in  Vermont,  except  islands 

Wood  creek  above  Smiths  Basin 

Big  creek  above  junction  with  Wood  creek 

Wood  creek.  Smiths  Basin  to  Fort  Ann 

Halfway  creek  above  Kane's  falls 

Halfway  creek.  Kane's  falls  to  junction  with  Wood  creek 

at  Fort  Ann 

Wood  creek  at  Fort  Ann.  including  Halfway  creek .... 

Wood  creek,  Fort  Ann  to  junction  with  Mettawee 

Mettawee  river  in  Vermont 

Mettawee  river  in  New  York 

Total,  Mettawee  river 

Total.  Wood  creek  and  Mettawee  river  atjunction .... 

Wood  creek  junction  Mettawee  river  to  Whitehall 

Wood  creek,  Whitehall  to  junction  with  Poultney  river 

Castleton  river,  in  Vermont 

Poultney  river,  including  Castleton  river  in  Vermont.. . 

Poultney  river  in  New  York 

Poultney  river,  total  to  junction  with  Wood  creek 

Total.  Wood  creek  and  Poultney  river  at  junction 

WooQ  creek,  Mettawee  and  Poultney  rivers  in  New  York 

Lake  George  outlet 

Bouquet  river 

Ausable  river 

Little  Ausable  river 

Saranac  river 

Little  Chazy  river 

Big  Chazy  river 

Western  coast  drainage 


Area  in  Square  Miles. 


Place  to 
place. 


•  ■  •  •  • 


18.0 
35.16 

9.9 
78.82 

6.69 


65.73 
151.9 
55.7 


13.65 
1.65 
100.9 


Sub- 
total. 


a242.0 
6245.0 

&6i5!6 

6725.0 
6995.0 
6935.0 
6534.4 
C376.0 


53 
63 

.76 
.66 

85 
149 
204 

.51 

.17 

90 

207 
412 
426 
427 

6 

5 

.15 

.8 

254.8 

11.0 

265.8 

220.1 
C268.1 
d521.3 

d76.1 
(2629.6 

C63.8 
d299.4 
d344.6 


a  From  maps  of  Canadian  Geological  Survey.    Scale:  4  miles  1  inch. 

b  United  States  post-route  maps.     Scale:  12.5  miles  =  1  inch. 

c  Topographic  maps  of  U.  S.  C.  S.     Scale:  1  mile  =  1  inch  (nearly). 

d  Bien's  Atlas  of  New  York.    Scale:  2.5  miles  =  1  inch. 

e  Charts  of  U.  B.  Coast  and  Geodetic  Survey.    Scale:    1  :  40.000. 


Total. 


487.0 


4.180.4 


693.6 
286.9 
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Lake  Champlain  Drainage  ~  {Continued) . 


Area  in  Square  Miles. 


LOCALITY. 


Place  to 
place. 


Sub- 
toul 


Land  area  in  New  York,  except  islands .  . . 

Islands  in  New  York 

Total  land  area  above  outlet 

Water-surface  in  Canada 

Water-surface  in  United  titates 

Total  water-surface 

Total  drainage  area  at>ove  outlet 

Richelieu  river,  Rouses  Point  to  Chambly. 

Total  drainage  area  above  Chambly 

Richelieu  river,  Chambly  to  mouth 

Richelieu  river,  total 

Total  drainage  area  above  mouth 


«55.2 

"eie.s 

6419. 1 
435.6 


0310.0 
a626!3 


036.3 


Total. 


2.708.9 
7!43i!5 


7.867.1 
8".i77'.i 


8.803.4 


a  From  maps  of  Canadian  Geolofdcal  Survey. 
e  Charts  of  u.  B.  Coast  and  Geodetic  Survey. 


Scale:  4  miles  =  1  inch. 
Scale:  1  :  40.000. 


MlSCELIJ^-NEOUS    ilEASUBEMENTS,     LaKE     CilAMPLAIN    DRAINAGE 

Basin. 

A  current-meter  measurement  of  the  discharge  of  Bouquet  river 
near  the  site  of  the  gaging  station  formerly  maintained  at  Wills- 
boro,  N.  Y.,  was  madi»  by  C.  C.  Covert,  July  16,  1909.  The 
stage  of  the  stream  as  shown  by  the  gage  was  1.95  and  the  dis- 
charge 82  second-feet. 

^feasurement  of  the  east  branch  of  Au  Sable  river  was  made 
at  Au  Sable  Forks,  October  20,  1909,  by  C.  C.  Covert.  The  stage 
of  the  stream  was  18.65  feet  below  a  reference  iK>int  on  top  of 
the  bridge  guard-rail,  d..>wn-stream  side  of  bridge  at  right-hand 
side  of  first  post  brace  on  right-hand  end  of  bridge.  The  dis- 
charge was  57.5  second-feet. 

RlCIIELlKU  KlVKK  AT  FoRT  ^loNTGOMERY,   N.  Y. 

A  H't'ord  of  the  lu  ight  of  Lake  Champlain  at  Rouses  Point,  at 
the  head  of  Richelieu  river,  the  outlet  of  the  lake,  has  beeai  kept 
at  Fort  IMontgomery,  by  the  United  States  Corps  of  Engineers, 
beginning  in  1875.  Thrv)ugh  the  courtesy  of  Capt.  Harry  Taylor, 
the  gage  readings  taken  by  William  ^IcComb,  the  fort  keeper,  at 
9  A.  M.  each  day,  are  reported  weekly  to  the  United  States  Geo- 
logical Survey. 

The  depth  of  the  water  is  taken  on  a  reference  mark  on  the  base 
of  the  scarp  wall,  at  the  north  face  of  bastian  B,  about  three  feet 
from  the  angle  with  the  east  curtain  of  Fort  Montgomery.     This 
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reference  point  is  1.50  feet  above  an  assumed  zero,  and  1.50  is 
added  to  the  measured  depth  to  determine  the  gage  reading.  In 
winter  the  depth  as  the  water  rises  in  a  hole  in  the  ie©  is  commonly 
taken.  On  windy  days  the  depth  is  taken  in  a  well  within  the 
fort  inclosure  by  measuring  the  depth  on  a  flagstone  in  the  bottom 
of  the  well. 

Elevations  at  Fori  Montgomery. 

Feet 
above  tide. 

Elevation  of  reference  point  on  scarp  wall  of  Fort  Montgomery  a 04 .998 

Elevation  of  Kage  zero 93 .  501 

Assumed  high  water,  Lake  Champlain 102.611 

Assumed  low  water,  Lake  Champiain 93 .  361 


:«: 


The  range  of  rise  and  fall  of  the  lake  is  thus  seen  to  be  9.25 
feet,  representing  an  available  storage  volume  of  about  six  inches 
on  the  entire  catchment  area  above  the  outlet. 

The  land  drainage  area  alx>ve  Rouses  Point  is  7,432  square 
miles.  The  water-surface  of  the  lake  is  436  square  miles,  making 
the  total  area  at  the  foot  of  the  lake  7,S67  square  miles. 

The  daily  discharge  of  the  lake  has  been  determined  from  obser- 
vations of  the  depth  and  discharge  over  the  Chambly  dam,  thirty- 
five  miles  below  the  head  of  Richelieu  river,  made  in  1898  by  the 
United  States  Board  on  Deep  Waterways.  A  rating  table  has 
been  derived  from  the  observations  at  the  Chambly  dam  and  the 
gage  readings  taken  at  Rouses  Point.  The  area  tributary  to  the 
river  between  Rouses  Point  and  Chambly  is  310  square  miles, 
making  the  total  drainage  basin  above  Chambly,  8,177  square 
miles. 


a  United  States  Deep  Waterways  report,  part  1,  p.  429. 
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Nora. —  Gace  dttum,  92.50. 

Computations  of  daily  discharge  and  ruu-off  for  1909  are  with- 
held, pending  the  acquisition  of  additional  data, 

WOOD  CREEK  DRAINAGE  BASIN. 
Desckiption. 

Wood  creek  flowed  originally  along  a  tortuous  course  in  a  flat 
valley  skirtod  by  bold  slojies,  the  general  course  being  northerly 
from  a  point  five  miles  east  of  Hudson  river  at  Fort  Edward. 
From  Smiths  Basin  northerly,  it  is  alternately  paralleled  by  and 
canalized  to  form  Champlain  canal,  so  that  the  flow  of  this  por- 
tion of  the  stream  is  artificially  controlled. 

Half  Way  creek,  the  principal  tributary  of  Wood  creek,  from 
the  west,  enters  at  Fort  Ann.  This  stream  receives  the  drainage 
from  Putnam  mountain  and  an  adjacent  group  of  small  lakes. 
A  fall  of  60  feet  occurs  at  Kanes  Falls.  Wood  creek  is  joined 
by  Wettawee  river  a  short  distance  above  Whitehall.  The  drain- 
age from  Poultney  and  Castleton  rivers  enters  the  arm  of  Lake 
Champlain  through  which  Wood  creek  flows  below  Whitehall. 
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Wood  Cbbek  below  Dam  at  Whitehail,  N.  T. 

A  gage  has  been  maintained  b;  this  Department  below  the  dam 
at  Whitehall  since  January  22,  1905.  This  gage  gives  a  record 
of  the  fluctuation  in  level  of  water  in  the  arm  of  Lake  Champlain 
into  which  Wood  creek  discharges. 

The  original  gage,  erected  by  Mr.  D.  B.  LaDu,  was  attached 
to  the  face  of  the  Champlain  Silk  Mill  on  the  right-hand  aide  of 
the  stream  below  the  dam.  A  new  gage  attached  to  the  face  of 
the  timber  docking  below  the  dam  on  the  left-hand  side  of  the 
stream  is  now  used.  The  zero  mark  of  each  gage  is  at  elevation 
73.0,  Barge  canal  datum.  The  observer  and  time  of  reading  are 
the  same  as  for  the  gage  above  the  dam. 


o  Aim  of  Lake  Champlain.  b  Gage  Eubmerceil.  e  No  tecord. 

Wood  Cbeek  above  Dam  at  Whitehall,  N.  Y. 
A  record  of  the  stage  of  Wood  creek  has  been  kept  since  Sep- 
tember 19,   1904,  when  a  gage  was  established  above  the  stone 
dam  of  the  Champlain  Silk  Hill,  by  D.  B.  LaDu  of  this  Depart- 
ment.    The  gage  board  was  formerly  fastened  to  retaining  wall 
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on  east  side  of  the  crepk,  iiear  Clinton  avenue,  about  seventy  feet 
above  tbe  right-hand  end  of  the  dam.  The  present  crest  gage  is 
located  in  the  riglit-liand  abutment  of  the  dam.  The  gage  is 
graduated  in  fcvt  and  tcnili*  and  i;^  read  twice  daily.  The  zero  of 
gage  is  placed  at  i^anie  elevation  as  eresl  of  dam,  the  elevation  of 
which  is  lOT.'i.  The  piifre  was  read  by  S.  II.  Pearson  preceding 
October  Ifi,  190S,  after  which  dale  tbe  observer  was  Howard  L. 
May. 


Mean  DaHv  EIrn 


ir/'u-e   (flntw   <'anal  Datum)  of  Wood  Cm 


DAY. 

,„. 

,..\^. 

April.     Iky.     Jm,t. 

i«m. 

110.11 

110:2) 

no  isioe  ss 

lOt.To'lOe.BS  108  « 

110.05  10*  2i\  10.45  110.25:10*4  « 

!,.. 

no  i5io»ii'  10  20  110.30  11(8  w 
no  25  im  75'  10  31)  110  55'ioNH 

s  110.45 10*  10  iionu  110  Hjiio 


»  HO  io»  55  110.00 


.'110.40  111  oons.M 


SARAXAC  RIVEK. 

DESCKirTlOX, 

Sariiiiiic  river  rises  in  soiitlien<tern  Frnnklin  county,  and  flows 
northeasfwnnl  lo  a  jioint  iiciir  Tadyville  and  thence  eastward 
into  Lak,>  ('biniipliiin  «t  ri:ilt>l 
the  basin  is  the  Ampersand  iti.nn 
the  north  slope  of  tbe  iiii>st  elei 


The  soiitbern  boundary  of 
range,  and  tbe  stream  drains 
region  of  the  State  of  New 
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York.  About  16.2  per  cent  of  the  upper  drainage  area  is  water- 
surface.  The  areas  tributary  to  the  river  are  shown  in  the  follow- 
ing table: 

Drainage  Areas  of  Saranac  River,  a 


LOCATION. 

• 

Area. 

Total  area. 

Above  Saranac  lake  State  dam 

Square  miles. 

Square  miles. 
167.6 

Above  Saranac  Lake  villase 

44!9 
104.3 
136.6 

202  4 

Above  Franklin  Falls 

306.7 

North  Branch  Saranac  river 

136.6 

At  Junction  North  branch 
Above  Hiish  Falls.  . 

Above  Cadyville 

Above  Kent  Falls .  . 
Above  Morrison ville 
Above  Lozier  dam. . 
Above  mouth 


19.6 

74.6 

2.9 

2.0 

26.1 

5.6 


498.8 
518.4 
593.0 
595.9 
697.9 
624.0 
629.6 


a  From  Bien's  Atlas  of  New  York. 

The  results  of  gagings  of  Saranac  river  at  a  station  formerly 
maintained  at  Saranac  lake  are  given  in  the  report  of  the  State 
Engineer  and  Surveyor  for  1902,  Supplement,  pages  71-74. 

In  1854  a  timber  dam  was  built  below  lower  Saranac  lake  for 
the  purpose  of  flooding  logs.  In  1899-1901  a  masonry  dam  and 
lock  were  erected  by  the  State  at  this  point,  raising  the  water- 
level  of  lower  Saranac  lake,  eighteen  inches. 

Saeanac  Eiver  Near  Plattsbueg,  N.  Y. 

A  gaging  station  was  established  by  Eobert  E.  Horton  at  the 
dam  of  the  Plattsburg  Light,  Heat  and  Power  Company,  six  miles 
above  Plattsburg,  March  17,  1903.  This  station  is  maintained 
by  the  U.  S.  Geological  Survey  in  cooperation  with  this  Depart- 
ment. 

The  record  includes  the  flow  over  a  straight  spillway  crest 
171.25  feet  in  length,  the  discharge  through  two  five-foot  waste 
gates  when  open,  and  the  discharge  through  five  thirty-three-inch 
Victor  turbines  controlled  by  automatic  governors.  The  gages 
were  read  and  the  record  furnished  by  A.  E.  Hare  until  January, 
1907 ;  since  then  the  record  has  been  furnished  by  the  company. 
Experiments  were  made  at  Cornell  University  hydraulic  labora- 
tory on  a  model  of  the  ogee  section  of  the  dam,  from  which  co- 
efficients have  been  derived  for  the  calculation  of  the  discharge.* 

a  Horton.     "Weir  experiments,  coefficients  and  formulas." 
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The  following  current-meter  measurements  were  made  in  the 
tail-race  in  1909,  to  determine  leakage  and  to  calibrate  the  water 
wheels. 


Current-meter  Discharge  Meaauremenis  of  Saranac  Tail-race  at  Lotier  Dam  near  Plattsbwrg, 

N.   Y. 


DATE. 


Hydrographer. 


1909.  ' 
July  16 
Oct.  *  18 
Oct.  18 
Oct.  18 
Oct.  18 
Oct.     18 


Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 


Gage 
height.a 


Feet, 
2.10 
2.18 
2.18 
1.69 
2.065 
1.90 


Width. 


Feet. 
59 
60 
60 
60 
60 
59 


Area  of 

Mean 

Dis- 

section. 

velocity. 

charge. 

Square 

Feet  per 

Second- 

feet. 

second. 

feet. 

161 

2.13 

343 

169 

2.19 

370 

174 

1.93 

336 

138 

1.48 

205 

165 

2.06 

341 

151 

1.72 

267 

a  Tail-race  gage. 


OSWEGATCHIE  RIVER. 

Description. 

Oswegatchie  river  has  its  source  in  the  region  of  lakes  and  tim- 
bered swamps  in  the  southern  part  of  St.  Lawrence  county.  The 
largest  of  the  lakes  is  Cranberry  lake,  which  affords  valuable 
storage  to  water-power  users  on  its  outlet,  East  branch  of  Oswe- 
gatchie river.  East  and  west  branches  flow  in  a  general  north- 
westerly direction  and  unito  near  Talcville.  From  Gouvemeur  to 
Oxbow  the  river  flows  southwestward ;  it  then  turns  sharply  and 
flows  northeastward  to  Rensselaer  Falls,  turns  again  to  the  north- 
west, receives  the  outlet  of  Black  lake  at  Galilee,  and  finally 
enters  the  St.  Lawrence  at  Ogdensburg. 

Oswegatchie  River  ]N"ear  Ogdensburg,  N.  Y. 

The  gaging  station  was  established  May  16,  1903,  by  Robert  E. 
Horton.  It  is  located  at  Eel  weir  bridge,  just  below  the  junction 
of  Osw^atchie  river  and  Black  lake  outlet.  This  gaging  station 
is  maintained  by  the  U.  S.  Geological  Survey  in  cooperation  with 
this  Department. 

The  channel  is  in  rock  and  is  partly  artifical,  rock  underneath 
the  bridge  having  been  removed  by  blasting  to  increase  the  bridge 
opening.  The  bridge  consists  of  two  spans,  the  right  being  129.6 
feet  long  and  the  left  130.1  feet. 
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Discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge.  The  initial  jH)int  for  soundings  is  the  top  of  the 
face  of  the  right  abutment,  dowii-stroam  side. 

A  standard  chain  ga^c,  which  is  ol>>ervcd  twice  daily  by  Joseph 
IL  La  Rue  is  attaclifnl  to  the  ironwork  of  the  bridge  on  the  up- 
stream side  of  the  right-hand  sj>an.  The  bench-mark  is  a  square 
chisel  draft  on  the  up-stream  sid(^  of  the  right-hand  abutment; 
elevation,  16.72  iovi  above  gage  datuni. 


Mean  Daily  Gage   Hrighi,  in  Ftrt,  of  Osiregnichie  Riter  near  Ogdenshurg,  K.   Y. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11 
12 
13 
14. 
15 
16 
17 
IH 
19. 
20. 
21. 
22 
23 
24. 
25. 
2« 
27. 
28. 
29 

:«). 

31. 


DAY. 


1909. 


Jan.      Feb.    Idnrch.  April,  i  liny.  ,  June 


4.e  e.2"  7.61 

4.fi  6.1  7.S. 

4.6  5  9  7  0 

4  5'      6  8  6  8, 

4.5  5  7  6.6i 

4.7  5.7  6  6, 
5.7  62  62| 

5.7  6.4  62 
5.8'      6  6  6  0, 

5.8  6.5  5h 

5  8  6  5  5  8 
5.8  6.5  5.7 
68  62  5  0 
5  8  6.2  5  H; 
5.7  6  2  5  fi! 
5  7  6.0  5  S' 

5.6  6  0  5  8 
5  4  6  0  5  8 
5  3  5  7  5  S( 

5  2  5  7  bW 

6  2  5  9  5  7i 
5.1  6  2  5.6 
5  2  6  2  5  5 
5  4  6  4  5.4 

5  7  7  2  5  4 

6  1  7.7  5.8 
6,5  7.7  6  3 
6.5  7.7  6.8 

6.7 1  7.1 

6.5 1  7.1 

6.4 7.1 


7  3 
7  5 
7.U 
7.9 
8.1 
82 


8 

8 

8, 

8 

8 

8 


8.7 
8  3, 


8 
8 
8 


8  1' 

8  3 


8  3 
8  2 
8  1 
80 
7.8 


7 

7. 

7 

6 

6 

6 


4 

2" 
o 

9 
4 


Rating  Table  for  Oaurgaichie  Rivtr  ninr  Ogdrnhhunj,  N.  Y. 


hefg'ht.    I>i'-^harge. 


Feet. 
4.40 


50 

60 

70 

80 

90 

00 

10 

20 
5.30  i 
5.40 


4 
4 
4 
4 
4 
5 
5 
5 


Second-fed. 

6S() 
TM) 
S'.M") 
1,010 
1,140 
1,280 
1,440 
1,610 
1,790 
1.980 


hciKlit. 


F((t. 
6 .  r)() 
5.00 

5 .  70 
5  SO 
5.1M) 
6.00 
6.10 

6 .  20 
6.  HO 
6.40 
6.50 


Di.scharKe. 


Sicomi-fut. 
2. ISO 
2.400 
2.040 
2,s\H) 
:i,\M 
•A.AAi) 
3,7:iO 
4,020 

4,;no 

4,000 

4 ,  syu 


hciKlit. 


Fdt. 
6  00 


6 
6 
6 


70 
SO 
00 
7  00 
7.20 
7.40 
7.60 
7 .  SO 
S.OO 
8.20 


Disrharice. 


Sccond-f((t. 
5 , 1  So 
5. 4  SO 

5"""  z. 

6.070 
6,365 

6 ,  955 

7 .  550 
8,150 
8.750 
9.350 
9.960 


Gage 

height. 

Discharge. 

Feet. 

Second-feet. 

8.40 

10.570 

8.60 

11,180 

8.80 

11.790 

9.00 

12.400 

9.20 

13.020 

9.40 

13.640 

9.60 

14.260 

9.80 

14.880 

10.00 

15,500 

The  above  table  is  aprdicable  only  for  open  channel  conditions.     It  la  baaed  upon  dia- 
charge  measurements  made  rluring  1903  to  1908.     It  i.s  fairly  well  defined. 
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lUQUETTE  RIVER. 

Desckiption. 

Raquette  river  drains  a  long,  narrow  basin  extending  from 
northern  Hamilton  county  to  St.  Lawrence  river.  Its  sources 
are  on  an  elevated  plateau,  dotted  with  mountains  interspersed 
with  lakes.  The  region  is  timbered,  but  numerous  marsh  and 
swamp  areas  exist,  many  of  which  are  on  the  divide  and  feed 
streams  flowing  in  opposite  directions.  The  lakes  of  the  head 
waters  afford  ample  opportunities  for  storage  development. 

Observations  at  the  dam  of  the  Ilannawa  Falls  Power  Company 
were  taken  from  September,  1002,  to  March  31,  1903.  The  dis- 
charge has  not  been  computed. 

The  results  of  gagings  at  a  station  formerly  maintained  on 
Raquette  river  at  South  Colton,  N.  Y.,  may  be  found  in  the  re- 
port of  the  State  Engineer  and  Surveyor  for  1904,  pages  533-4. 

Raquette  River  at  Massena  Springs,  N.  Y. 

A  gaging  station  was  established  by  Robert  E.  Horton  at  the 
highway  bridge  at  Mar^sena  Springs,  September  21,  1903.  Obser- 
vations were  continued  until  October  17,  1903,  when  tie  station 
was  temporarily  abandoned.  It  was  resumed  April  9,  1904,  and 
has  since  been  maintained  by  the  U.  S.  Geological  Survey  in  co- 
operation with  this  Department. 

The  channel  is  straight  for  300  feet  above  and  1,000  feet  below 
the  bridge,  which  consists  of  a  single  span  of  167.5  feet  The 
banks  are  not  subject  to  overflow.  The  current  is  swift  and 
uniform. 

Discharge  measurements  are  made  from  the  down-stream  side 
of  the  Massena  Springs  highway  bridge.  The  initial  point  for 
soundings  is  the  top  of  the  right  bridge  abutment  on  the  up-stream 
side  of  the  bridge. 

The  gage,  which  was  read  during  1909  by  Mrs.  C.  A.  Wait,  con- 
sists of  a  vertical  scale  attachod  to  the  right  abutment  on  the  up- 
stream side  of  the  1)ridge.  The  bonch-mark  is  a  cross  painted 
on  the  outside  down-stream  comer  of  the  foundation  adjacent  to 
the  sulphur  springs;  elevation  above  gage  datum,  12.21  feet.  The 
Sunday  flow  of  this  stream,  like  many  others  in  this  state,  is 


Gaging  of  Stkeams:  St.  Lawrbhce  Dbainaob. 


335 


often  held  back  during  the  low-water  season,  while  ponda  at  mills 
above  are  being  refilled.  "Where  there  is  extensive  pondage  of  this 
character,  the  resultant  effect  may  be  shown  in  the  stream  for 
several  days. 


Mean  Daily  Oaee  Beiglit,  i 


i,  tif  RaqvMe  Rivtr  at  Uatietia  Sjiringt.  N,   Y. 


DATE. 

HjdKurapher. 

bSffi. 

width. 

».;' 

&.. 

1900. 
Feb.      14 

Fed. 

II 

ISB 

US 

Stamd- 

1.70  feet.    Qaie 


336 


Report  of  State  Engineer. 


RaHng  Table  for  Raquette  Ricer  at  Mauena  Sprinffs,  N,  Y.,  for  1908.    ** 


Gage 

height. 

Discharge. 

Gage 
height. 

Fcrt. 

Discharge. 

Gage 
.  height. 

1 

',  Discharge. 

Gace 
height. 

Discharve. 

Feet. 

Second-fed. 

Sccond'/rrt. 

Feet 

Second-feet. 

Feet, 

Second-feel. 

0.70 

105 

3.10 

.  1.345 

5.50 

3.500 

7.80 

6.320 

0.80 

130 

3.20 

1.420 

6.60 

3.600 

7.90 

6.460 

0.90 

155  . 

3.30 

1.500 

5.70 

3.710 

8.00 

6.600 

1.00 

1H5 

3.40 

1 .  5S0 

5.80 

3.820 

8.20 

6.740 

1.10 

215 

3 .  50 

1.660 

5  90 

3.930 

8.40 

6.880 

1.20 

250 

3.60 

1.740 

6.00 

4.040 

8.60 

7.020 

1.30 

2H5 

3.70 

1.825 

6.10 

4.150 

8.80 

7.160 

1.40 

325 

3 .  80 

1.910 

6.20 

4,260 

9.00 

7.300 

1.50 

365 

3.90 

1.995 

6.30 

4.370 

9.20 

7,450 

1.60 

405 

4.00 

2.0S0 

6.40 

4,490 

9.40 

7.600 

1.70 

450 

4.10 

2.170 

6.50 

4.610 

9.60 

7,750 

1.80 

500 

4.20 

2.260 

6.60 

4,730 

9.80 

7.900 

1.90 

550 

4.30 

2.350 

'       6.70 

4.850 

10.00 

8.050 

2  00 

605 

4.40 

2.440 

6. SO 

4.970 

10.20 

8.200 

2.10 

660 

4   50 

2 .  530 

.       6.90 

5.100 

10.40 

8.350 

2.20 

720 

4.60 

2,620 

7.00 

5.230 

10.60 

8.500 

2.30 

780 

4.70 

2.710 

7.10 

5.360 

10.80 

8.650 

2.40 

845 

4.80 

2.800 

7.20 

5.490 

11.00 

8.800 

2.60 

910 

4.90 

2.900 

7.30 

5,620 

11.20 

8,960 

2.60 

980 

5  00 

3.000 

7.40 

5.760 

11.40 

9,120 

2.70 

1.050 

5.10 

3.100 

7.50 

5.900 

11.60 

9.280 

2.80 

1.120 

6.20 

3.2(M) 

7.60 

6,040 

11.80 

9.440 

2.90 

1.195 

5.30 

3.300 

7.70 

6.180 

12.00 

9,600 

3.00 

1.270 

5.40 

3.400 

■ 

Note. — Tlie  above  table  Is  not  applicable  for  ice  or  obstnicted  channel  conditions.  It  |s 
ba.sed  on  23  discharge  measurpment.s  made  during  1903  -1908,  and  is  well  defined  between 
gage  heights  1.0  feet  and  lO.O  feet. 

This  rating  difTers  materially  from  that  publinhed  in  the  Fourth  Annual  Report  of  the 
New  York  State  Water  Supply  (Commission.  Revision  was  made  on  the  basis  of  new  data 
available  since  the  time  of  the  publication  of  the  earlier  table. 

Daily  Discharge.  Second-feet,  of  RaqueUe  Riirr  at  Masaena  Spring*,   y.    Y. 


DAY. 


1909. 


1 

2. 
3. 
4 

5 

6 

7 

8. 

9. 

10. 

11. 

12. 

13, 

14. 

15 

16 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


t 

H 
S 
8 
8 
S 
8 
8 

4 

7 

7 

1^ 
I 

7 

7 

i 


,900 
.050 
.050 
,350 
.200 
.  200 
.050 
,050 
.900 
,  600 
.  600 
.300 
,160 
,  300 
.750 


8.800 
10.100 
9 .  2S0 
6.880 
6,180 
5,490 
5 ,  900 
6,180 

5 .  900 
6,040 

1 1 . 000 
10,600 
7.900 
7.600 
6. 880 
7.4,'iO 
7,600 
7.300 

6 ,  8S0 
7.160 
6 ,  600 
6.460 
6,460 
6,180 
6,6W 
5 .  230 
5,160 
5,160 
5,160 
4 ,  970 
4,670 


June. 


430 
360 
760 
660 
2(M) 
500 
4.'>0 
350 
100 
O.'^O 
8.50 
660 
580 
580 
530 
260 
9.50 
740 
080 
080 
310 
310 
270 
340 
230 
120 
230 
270 
120 
270 


July. 

Aug. 

1     1,120 

365 

;          845 

.•iOO 

1,020 

500 

578 

450 

1 ,  230 

428 

1 .  230 

.500 

1,120 

525 

6«.M) 

475 

780 

450 

720 

450 

Sept. 


4.50 
405 
750 
812 
780 
845 
750 
632 
660 
632 
910 
878 
812 
812 
605 
405 
632 
750 
660 
6VK) 
720 


690 
578 
550 
525 
428 
428 
428 
475 
428 
550 
525 
428 
500 
525 
450 
475 
405 
405 
325 
405 
345 


345 
690 
525 
578 
6:^2 
475 
500 
525 
475 
525 
525 
405 
405 
475 
550 
500 
578 
632 
605 
550 
578 
550 
500 
550 
500 
475 
525 
475 
500 
475 


476 
660 
475 
720 
690 
845 
720 
690 
660 
690 
605 
650 
678 
525 
678 
632 
560 
625 
650 
525 
678 
690 
550 
345 
690 
632 
632 
690 
650 
476 
428 


Nov. 


625 

500 

475 

428 

475 

475 

428 

475 

475 

632 

690 

632 

475 

405 

428 

525 

660 

578 

500 

600 

720 

450 

500 

550 

550 

650 

550 

550 

650 

660 


t.  Note. —  Daily  discharge  based  on  a>ell-defined  rating. 
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MorUMy  Discharge  of  RaqueUe  River  at  Mauena  Springs,  N,  Y. 
[Drainage  area,  1,170  square  miles.] 


Discharge  in  SEcoND-rEBT. 


MONTH. 


1909. 


Maximum. 


Minumum. 


January . . 
February .  , 

March 

April 

Muy 

June 

July 

August ... 
September , 
October.  . . 
NoTember . 
December. 


The  year. 


8,350 

11,000 

4,430 

1,230 

690 

690 

845 

720 


11,000 


4,670 
1,080 
405 
325 
345 
345 
405 


325 


Mean. 


(850) 

;i,800) 

*1,700) 

f5,170) 

6,870 

2,320 

772 

468 

521   I 

697   I 

527 

(550) 

1,850 


Per 

square 

mile. 


0.726 

1.54 

1.45 

4.42 

5.87 

1.98 

0.660 

0.400 

0.445 

0.510 

0.450 

0.470 

1.58 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.84 
1.60 
1.67 
4.93 
6.77 
2.21 
0.76 
0.46 
0.50 
0.59 
0.50 
0.54 

• 

21.37 


Note. — ^Estimated,  January  to  April  10.  inclusive,  and  for  December,  based  on  gage 
heights  and  records  at  Pierceneld. 
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LAKE  ONTARIO  DRAINAGE. 

General  Features. 

In  the  northwestern  part  of  the  state  of  New  York,  between 
Niagara  and  St.  Lawrence  rivers,  is  an  area  aggregating  about 
12,400  square  miles  drained  by  streams  which  flow  into  Lake 
Ontario.  The  divide  which  controls  this  drainage  is  very  ir- 
regular. Extending  to  the  south  and  southeast  from  Fort  Ni- 
agara, it  passes  around  the  head  waters  of  the  (Jenesee  a  short 
distance  into  Penni^ylvania ;  thence  reentering  New  York  it  runs 
southward  and  eastward  from  the  interior  group  of  lakes,  turns 
to  the  north,  encircles  the  sources  of  Black  river,  turns  again  to 
the  west,  and  descends  to  the  lake.  The  country  thus  included  is 
level  or  gently  undulating  in  the  counties  bordering  the  lake,  but 
farther  south  it  becomes  more  rolling,  and  a  series  of  ridges, 
gradually  increasing  in  height,  stretch  down  between  Cayuga  and 
Seneca,  and  their  companion  lakes,  finally  becoming  merged  with 
the  elevated  broken  country  forming  the  principal  divide,  the 
abrupt  slopes  of  which  attain  altitudes  of  from  2,000  to  2,500 
feet  about  the  head  waters  of  the  Genesee. 

The  easterly,  or  Black  river  lobe  of  the  drainage  basin  receives 
the  run-off  from  the  southwestern  slope  of  the  Adirondack 
mountains  —  largely  a  rugged  and  forest-covered  area  —  receiv- 
ing heavy  precipitation,  especially  in  the  winter. 

Drift  deposits  are  generally  scattered  over  the  section,  and  the 
soil  is  in  part  derived  from  that  source  and  in  part  from  the  dis- 
integration of  native  rocks. 

The  principal  streams  of  the  area  are  the  Oswego,  formed  by 
the  union  of  Seneca  and  Oneida  rivers,  which  drain  the  chain  of 
lakes  in  central  New  York,  the  Genesee,  Salmon  and  Black  rivers. 

BLACK  RIVER  DRAINAGE  BASIN. 

BLACK  RIVER. 

Description. 

Black  river  rises  in  the  western  part  of  Hamilton  county, 
N.  Y.,  flows  southwestward  across  Herkimer  county  into  Oneida 
county,  turns  near  Forestport  and  runs  somewhat  west  of  north 
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through  Lewis  county  to  eastern  Jefferson  county,  and  then  flows 
westward  to  Black  river  bay,  at  the  eastern  extremity  of  Lake 
Ontario.  The  upper  part  of  the  basin  is  very  rugged  and  moun- 
tainous and  contains  a  large  number  of  lakes. 

The  regimen  of  the  river  is  controlled  by  storage  on  its  upper 
tributaries,  including  Beaver  river  at  Beaver,  a  series  of  reser- 
voirs at  the  head  waters  of  Moose  river,  and  additional  reservoirs 
at  Forestport  and  on  the  head  waters  of  the  main  river. 

Water  is  diverted  from  Black  river  through  Forestport  feeder 
to  supply  the  Black  river  canal  at  Boonville.  A  portion  of  this 
diverted  water  flows  northward  from  Boonville  and  enters  Black 
river  again  at  Lyons  Falls;  the  remainder  flows  southward 
through  the  Black  river  canal  and  enters  the  Erie  canal  at  Rome. 

The  results  of  gagings  of  this  division  may  be  found  in  the 
State  Engineer's  Report  for  1906,  Supplement,  page  36,  and  also 
on  pages  59*7-598  of  the  report  for  1907. 

The  results  of  gagings  at  a  station  formerly  maintained  on  the 
Black  river  at  Huntingbonville,  N.  Y.,  may  be  found  in  the  re- 
port of  the  State  Engineer  and  Surveyor  for  1902,  Supplement, 
pages  31-37. 

Black  River  Near  Felts  Mills,  N.  Y. 

This  station  was  established  by  Robert  E.  Horton,  August  29, 
1902,  and  has  since  been  maintained  by  the  TJ.  S.  Geological  Sur- 
vey in  cooperation  with  this  Department.  It  is  located  at  the  dam 
of  the  Harmon  Paper  Company,  formerly  owned  by  the  Black 
River  Traction  Company,  near  the  village  of  Felts  Mills.  The 
dam  is  nine  miles  up-stream  from  Watertown  and  seven  miles 
up-stream  from  the  old  Huntingtonville  gaging  station  on  this 
stream.  The  drainage  area  is  estimated  at  1,851  square  miles,  or 
37.5  square  miles  less  than  at  Huntingtonville.  The  intervening 
area  is  mainly  drained  by  two  small  streams,  Townsend  and  Rut- 
land Hollow  creeks. 

The  dam  is  of  sawexl  timber,  rests  on  limestone  foundation,  and 
is  very  nearly  water-tight.  It  has  a  slope  on  the  up-stream  face 
of  2.88  horizontal  to  1  vertical.  The  crest  is  protected  by  boiler 
plate  and  the  down-stream  face  is  vertical,  giving  a  free  overfall. 
The  main  crest  is  380.6  feet  long.  There  are  two  additional  sec- 
tions on  the  rightrhand  side,  one  14.1  feet  long  and  the  other  17.9 


340 


Report  of  State  Enoineek. 


ft'et.  A  similarly  constriicU-d  dam,  117  feet  long,  at  the  left  bank 
serves  as  an  Auxiliary  spillway  and  as  a  head-rac<'  wall. 

The  '^R^f.  which  was  nad  twice  daily  during  1909,  at  7  a,  m. 
and  6  p.  m..  i?  atlacli(-«l  vcriically  1i>  a  criK  at  the  left-hand  side 
of  the  8tre«ni  above  the  mill.  Correction  is  made  to  the  gage  read- 
ings for  velocity  of  approach  during  high  water.  The  discharjie 
over  the  Bpillwa^s  haw  bioii  ealcntati  d  by  means  of  the  weir 
formula,  using  i-oi'Hiciciits  derived  from  experiments  of  the 
T'liiled  Stjit«-s  Geological  Survey  for  a  dam  of  similar  cross-sec- 
tion. 

A  wool  |iidp  mill  ha.^;  hi-eii  constrneted  adjacent  to  this  dam  and 
was  in  opi  ration  during  11K>7.  The  mill  eoiitaina  four  72-ineh 
and  one  ■l.')-inch  Suiilh-M/Corniick  tnrhincs,  A  record  is  kept  of 
the  honi-s  run,  and  gate  opf-niug  of  each  wheel,  as  well  as  of  the 
hc-itd  under  which  thi  y  operate. 

The  result*  obtaiiu'd  at  this  station  in  previous  years  may  l>e 
found  in  the  report  of  the  State  Engiinvr  and  Surveyor  for  190G. 
Supplement,  pages  36-40;  1907,  page  381;  1908,  page  425. 


Mnn 

rxtiiv  in 

Khnrg., 

mil-!''!,  "f  Black  Rirrr  nrar  F 

■Us  MilU.  IV.   Y. 

DAY. 

)i 

April.      Ihy.   '  Junt,  :  J 

S.OW    R.KIl!     .W21  1 
i.i(2"10.an'     ,2HI  1 

•«.:vn    12, Bill     .W(J 
T.e«t    li.TK.     .MM 

j 

1W», 

I  lo.ffif  i.ma  1 


1    12, 2W     7,lM) 


TNi; 

?'hS 

.•M, 

2.229 

a  DiscliargB  oIIl'iicJ  by  ic 
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Monlhly  Discharge  of  Black  River  near  Felis  Mills,  N.  Y, 
[Drainage  area,  1,851  square  miles.] 


MONTH. 


Discharge  in  SECOND-rsET. 


Maximum.    ;  Minumum.       Mean. 


Per 

square 

mile. 


1909. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


7,896 
8,^0 
6.806 
23.058 
13.024 
3,820 
2,561 
1.693 
1,276 
2,776 
3.707 
2.295 


1,102 

2.226 

2.019 

5.080 

2,282 

1,204 

353 

201 

201 

70 

914 

938 


3,475 
5,502 
3,921 
12.289 
7.680 
2.229 
1,162 
1.055 
878 
1.209 
1,783 
1,708 


1.88 

2.97 

2.12 

6.64 

4.15 

1.20 

0.628 

0.570 

0.474 

0.653 

0.963 

0.923 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


2.16 

3.09 

2.44 

7.44 

4.77 

1.34 

0.722 

0.656 

0.531 

0.751 

1.08 

1.06 


MOOSE  KIVER. 

Description. 

Moose  river  is  tributary  to  Black  river  at  Lyons  Falls,  N.  Y. 
Its  drainage  basin  lies  chiefly  in  Herkimer  and  Hamilton  counties 
and  comprises  a  wild,  rugged,  and  uninhabited  region,  largely 
forest-eovered,  but  containing  also  extensive  tracts  of  cut  and 
burned-over  lands.  The  flow  of  the  stream  is  more  or  less  regu- 
lated by  lumbermen's  dams,  the  storage  of  which  is  utilized  for 
floating  logs. 


Moose  River  at  Moose  River^  N.  Y. 

A  gaging  station  was  established  June  5,  1900,  at  Moose  River 
village  by  Robert  E.  Horton,  and  has  since  been  maintained  by 
the  Thiited  States  Geological  SunTy  in  cooperation  with  this 
Department. 

The  stream  is  smooth  above  the  gaging  station  to  the  foot  of 
McKeover  dam,  two  miles  upstream,  but  a  short  distance  above 
the  gage  it  is  divided  by  an  island,  which  creates  an  ice  jam  dur- 
ing winter  and  spring  freshets.  A  short  distance  below  the  station 
a  fall  occurs.  The  bed  of  the  stream  is  of  cobble  with  occasional 
boulders,  the  current  is  smooth,  and  the  depth  is  fairly  uniform. 
The  stream  freezes  over  in  winter,  alternate  layers  of  ice  and  snow 
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or  slush  often  forming  in  such  a  manner  as  to  prevent  discharge 
measurements  being  made. 

A  cablewaj,  having  a  clear  span  of  209  feet,  was  erected  in 
June,  190.*J,  from  which  current-meter  measurements  have  since 
been  made.  The  initial  point  for  soundings  is  the  left  support  of 
the  cable. 

The  gage,  which  is  read  twice  daily  by  Chris  Hannon,  consists 
of  a  graduated  board  scale,  attached  to'  posts  on  the  left  bank  of 
the  stream,  and  comprises  a  high-wat(T  and  a  low-water  section. 
During  the  ice  season  the  gage  is  read  once  each  week.  The  gage 
was  carried  out  by  an  ice  freshet  in  February,  1903,  and  was 
replaced  at  a  slightly  different  elevation.  The  bench-mark  is  on 
the  top  of  a  boulder  on  the  left  bank,  300  feet  up-stream  from 
the  cable-way.  Its  elevation  above  the  gage  zero,  prior  to  Feb- 
ruary 28,  1903,  was  15.36  feet;  after  February  28,  1903,  15.53 
feet. 


CttrrerU-meier  DUcharge  MeaaurcmtnU  of  Moo»e  River  at  Moot  River,  N.  Y, 


DATE. 


1909. 
Jan.  4a.. 
Feb.  126. 
July  6... 
July  7... 
Sept.  Ic. . 


Hydrographer. 


C.  R.  Adams 

C.  R.  Adams.. . . 
Covert  and  Hoyt 
Covert  and  Hoyt 
W.  G.  Hoyt 


Width. 

Area  of 
action. 

Qace 
helsht. 

Feet. 

Square 
feet. 

Feet, 

211 

292 

1.18 

216 

882 

3.19 

211 

484 

1.20 

212 

442 

1.02 

210 

417 

0.855 

Dis- 
charge. 


Second- 
feet, 
250 
1.090 
353 
291 
244 


a  Ice  conditions;  about  0.2  foot  clear  Ice  overlaid  with  0.3  foot  snow  ice  covered  with  slush. 
b  Nearly  complete  ice  cover;  average  thickness  of  ice,  1.05  feet;  gage  height  to  top  of  ice, 
3.29  feet. 
c  Made  by  wading  at  the  cable  section. 
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Mean  DaUy  Dfcharge,  Seeotld-feet,  of  Moot  River  at  MotMt  River,  N.  Y. 


1. —  D>U;  disclisrgea  Januair  1 


>  April  S  and  December  9-31  were  obtained  from 
jenu  and  ate  only  approiimau.  Dally  dlacbarsei 
a  well  deSned  ralinc  curve. 


DISCHIKOB 

b™-. 

- 

MONTH. 

Uailmum. 

Mlnumum. 

Mean. 

Per 

Ss 

1806. 

1 

i 

32 
S3 

i 

GST 

i 

226 

^ 

M 

1 

1 

\ 

1 
1 

1 

8 

\ 

»■"» 

74 

820 

a. 37 
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GENESEE  RIVER  DRAINAGE  BASIN. 
GENESEE  lUVER. 

Description. 

Geuesee  river  rises  in  Potter  county,  Pa.,  eight  or  ten  miles 
south  of  the  Xew  York-Pennsylvania  boundary,  flows  northwest- 
ward for  about  thirty-t\^'o  miles  by  general  course,  then  turns  to 
the  northeast  and  empties  into  Lake  Ontario,  seven  miles  north 
of  Rochester.  The  entire  length  of  the  stream,  following  bends, 
id  about  135  miles,  and  the  drainage  area  is  about  2,450  square 
miles. 

In  the  northern  counties  the  surface  is  rolling,  with  long,  easy 
slopes,  except  along  the  streams,  which  usually  lie  in  deep  ravines, 
hemmed  in  by  steep  banks.  On  the  whole  there  is  a  gradual  rise 
away  from  the  lakes,  and  in  the  upper  half  of  the  basin  the 
country  iKconu^s  rough  and  is  broken  by  ridgt*^,  the  summits  of 
which  attain  elevations  of  from  2,000  to  2,500  feet  above  tide- 
In  the  thirty-nine  miles  between  Belmont,  in  central  Allegany 
county,  and  Portage,  in  southwestern  Livingston  county,  the  fall 
of  the  water-surface  is  253  feet,  an  average  of  G.4  feet  per  mile. 
At  Portage  the  river  plung(»s  down  in  three  magnificent  falls,  and 
thence  nearly  to  Mount  iforris  flows  at  the  bottom  of  a  deep 
gorge.  From  Mount  Morris  to  Rochester  the  valley  is  broad  and 
open  and  the  stream  is  l)ordered  by  meadows  subject  to  occasional 
overflow.  At  Rix*hester  there  is  another  al)rupt  descent  over  three 
heavy  falls,  amounting  to  al)out  260  feet  within  the  city. 

The  series  of  remarkable  lakes  tributary  to  the  Oswego  basin  is 
continued  westward  into  the  basin  of  the  Genesee  and  includes 
Conesus,  Hemlock,  Canadiee,  and  Honei)ye  lakes.  These  lakes 
serve  as  natural  reservoirs  and  have  inlets  draining  considerable 
areas  at  their  upper  ends.  The  slopes  adjacent  to  the  lakes  them- 
selves are  narrow  and  steep  and  are  drained  by  gulleys  and  tor- 
rential brooks.  The  area  below  the  lakes  is  rolling  and  the  soil 
is  rich  and  extensively  cultivatod.  The  areas  and  elevations  of 
these  lakes  are  shown  in  the  following  table: 


Gaging  of  Streams:  Genesee  River  Basin. 
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Areas  and  Elevations  of  Lakes  in 

Genesee  River  Basin,  a 

LAKE. 

Elevation. 

Water- 
surface 
area. 

Drainage 
area. 

Per  cent 
water- 
surface. 

Hemlock  lake 

Feet. 
896 
1,092 
800 

Sqtiare  miles. 
2.8 
.7 
2.5 

Square  miles. 
46.8 
12.6 
39.6 

6.12 

Canadice  lake 

6.67 

Honeoye  lake 

6.41 

a  These  lake  basins  are  shown  on  the  Honeoye,  Canandaigua.  Naples  and  Wayland 
topographic  atlas  sheets  of  the  United  States  Geological  Survey,  from  which  the  areas 
have  been  taken,  with  the  exception  of  those  for  Hemlock  and  Oanadlce  lakes,  which  are 
from  surveys  of  Rochester  water- works. 

Above  all  the  private  dams  at  Eochcster  the  State  formerly 
maiutained  a  dam  for  diverting  water  to  the  Erie  canal,  and  in 
the  basin  of  Black  creek,  one  of  the  upper  tributaries  of  the  Gen- 
esee from  the  west,  are  two  re-ervoirs  (Rockville  and  Cuba  reser- 
voirs), owned  by  the  State,  also  used  for  the  benefit  of  the  Erie 
canal. 

Cuba  reservoir,  on  the  Genesee-Allegheny  divide,  receives  the 
drainage  from  a  tributary  area  of  26.6  square  miles.  The  storage 
volume  is  454,000,000  cubic  feet.  The  overflow  from  this  reser- 
voir enters  Allegheny  river.  The  storage  water  may  be  turned 
into  the  summit  level  of  the  abandoned  Genesee  Valley  canal  and 
thence  into  Genesee  river. 


Drainage  Areas  of  Tributaries  of  Genesee  River,  a 


NAME   OF   STREAM. 


Cryder  creek 

Chenunda  creek .  .  .  , 

Dyke's  creek 

Vandermark  creek .  , 

Knight's  creek 

Phillips  creek 

Vancampens  creek .  . 

Angelica  creek 

White  creek 

Black  creek 

Crawford  creek 

Caneadea  creek 

Cold  creek 

Rush  creek 

Wiscoye: 

East  Coy  creek .  . . 

West  Coy  creek. . . 

Wolf  creek 

Silver  Lake  outlet. . . 

Coshaqua  creek 

Canaseraga  creek.  .  . 

Beards  creek 

Conesus  Lake  outlet. 

Honeoye  creek 

Allen's  creek 

Black  creek 


Genesee  river,  total  at  mouth. 


Area  in  Square  Miles. 


Genesee  River. 

Tributary. 

Above 

Below 

tributary. 

tributary. 

43.3 

99.9 

143.2 

30.0 

181.0 

210.0 

68.3 

214.0 

282.3 

21.6 

301.3 

322.9 

22.3 

323.9 

346.2 

32.3 

372.8 

405.1 

55.7 

410.4 

466.1 

82.1 

481.1 

563.2 

15.9 

569.2 

585.1 

31.1 

595.5 

626.6 

11.8 

637.6 

649.4 

63.3 

651.0 

714.3 

41.0 

745.3 

786.3 

35.3 

787.0 

822.3 

59.9 

48.7 

833.6 

942.2 

19.3 

974.9 

994.2 

30.4 

1,029.2 

1.059.6 

82.0 

1,059.6 

1,141.6 

258.7 

1.148.4 

1,407.1 

41.3 

1,423.1 

1,464.4 

88.8 

1,555.5 

1.643.9 

262.6 

1,675.9 

1,938.5 

198.1 

1,947.1 

2.145.2 

211.8 

2,168.5 

2.380.0 

2,446.6 

a  From  an  early  report  on  Genesee  river  storage. 
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Genesee  River  at  Ei.mwood  Avenue,  Rochestee,  N".  Y. 

This  station  was  established  by  Robert  E.  Horton,  February  9, 
1904,  and  was  maintained  by  the  United  States  Gteological  Survey 
in  cooperation  with  this  Department  until  May,  1907,  when  it 
was  turned  over  to  the  Bargo  canal  department.  It  is  located  at 
the  Elmwood  avenue  bridge,  in  Rochester,  N.  Y. 

The  stream  bed  is  of  gravel  and  is  clean  and  fairly  permanent 
The  bridge  consists  of  six  spans  of  about  125  feet  each.  Condi- 
tions are  favorable  for  the  use  of  a  current-meter.  This  gage  is 
located  above  the  State  diverting  dam,  which  causes,  however,  but 
little  fluctuation  in  the  level. 

Discharge  measurenu  iits  are  made  frvnn  the  down-stream  side 
of  Elmwood  avenue  bridge.  The  initial  point  for  soundings  is 
the  top  of  the  face  of  the  left  abutment,  down-stream  side.  A 
standard  cypnt^s  staff  gag(%  which  is  read  under  the  direction  of 
E.  A.  Fisher,  city  engineer,  is  secured  to  the  down-stream  face  of 
the  first  pier  from  the  right-hand  abutment  of  the  bridge.  The 
gage  is  sixteen  f(*et  long  and  is  graduated  decimally  with  galvan- 
ized-iron  division  marks. 


Comparative  Elevations. 


Zero,  Elmwood  avenue  gage 

Crest.  Johnston  and  Seymour  dam. 


Rochester 
city 
datum. 
245.591 
241.91 


Barse 

canal 

datum. 

506. 84S 

503.16 


Rating  Table  for  Oeneaee  River  at  Rochester,  N.  Y.,for  1904-1900. 

Gage 
height. 

Discharge. 

Qage 

height. 

Discharge.  .< 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

400 

1       3.70 

5,080  , 

6.40 

12,600 

9.10 

21,760 

1.10 

490 

3.80 

5,320 

6.50 

12,900 

9.20 

22.120 

1.20 

680 

3.90 

5.560 

6.60 

13,220 

9.30 

22.480 

1.30 

670   , 

4.00 

5,800 

6.70 

13 , 540 

9.40 

22,840 

1.40 

760   1 

4.10 

6,060 

6.80 

13,860 

9.50 

23.200 

1.60 

850 

4.20 

6,320 

6.90 

14,180 

9.60 

23.580 

1.60 

1.000 

4.30 

6.580 

7.00 

14,500 

9.70 

23,960 

1.70 

1.150 

4.40 

6,840   . 

7.10 

14.820 

9.80 

24.340 

1.80 

1,300 

4.50 

7,100 

7.20 

15,140 

9.90 

24.720 

1.90 

1,450 

4.60 

7,380 

7.30 

15,460 

10.00 

25,100 

2.00 

1,600 

4.70 

7,660 

7.40 

15,780 

10.10 

25.480 

2.10 

1.780 

!       4.80 

7,940 

7.50 

16,100 

10.20 

25.860 

2.20 

1,960 

4.90 

8.220 

7.60 

16,440 

10.30 

26,240 

2.30 

2.140 

5.00 

8,500 

7.70 

16,780 

10.40 

26.620 

2.40 

2,320 

5.10 

8.780 

7.80 

17,120 

10.50 

27,000 

2.50 

2.500   1 

5.20 

9,060 

7.90 

17,460 

10.60 

27,400 

2.60 

2,700 

5.30 

9.340 

8.00 

17,800 

10.70 

27,800 

2.70 

2.900 

5.40 

9.620 

8.10 

18,160 

10.80 

28.200 

2.80 

3,100 

5.50 

9,900 

8.20 

18,520 

10.90 

28,600 

2.90 

3,300 

5.60 

10.200 

8.30 

18.880 

11.00 

29,000 

3.00 

3,500 

5.70 

10,500   1 

8.40 

19,240 

11.10 

29,400 

3.10 

3,610 

5.80 

10,800   1 

8.50 

19,600 

11.20 

29.800 

3.20 

3,940 

5.90 

11,100   1 

8.60 

19,960 

11.30 

30.200 

3.30 

4,160 

6.00 

11,400 

8.70 

20,320 

11.40 

30,600 

3.40 

4,380 

6.10 

11,700   . 

8.80 

20,680 

11.50 

31.000 

3.50 

4,600 

6.20 

12,000   1 

8.90 

21,040 

3.60 

4,840 

6.30 

12,300   1 

9.00 

21.400 

Oaoiitq  of  Stbeams  :  GBNEfiEB  RivEB  Easiit. 
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The  stream  freezes  over  in  winter  at  this  Station.  Measure- 
ments of  discharge  through  ice  hare  been  made  and  a  record  of  ice 
conditions  is  kept,  but  the  data  is  insufficient  for  a  satisfactory 
determination  of  discharge  at  certain  times. 


a  No  tBcord,  Sunday. 

DATE. 

heigbt. 

Width.     ^^^ 

Main 
velodly. 

Dls- 
cbarm. 

im. 

Fed. 

3:ss 

i     liMO 

"ff- 

Kil:::: 
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Mean  Dailv  Diuharer,  Srcond-frrl.  of  Gftteict  Riitr  at  Elixatod  Aie„  SochtMltT,  !i.    Y. 


DAY. 

,^|f^ 

M. 

April  i 

II>y. 

j™..1 

.ly. 

Aug. 

Srpl.  1 

Ort- 

Not, 

D«. 

isog. 

I 

Wj.mo 

4.(0) 

4.«m' 

e,440 

illlU 

Isoi 

'.m 

ituu 

1.30O' 

8S0, 
MO 

;i40 

|i 
;oQo 

.OBU 

nm 
m 

MO 

cm 

«7t 
5« 

401 

W 

40C 
4« 

40( 

4tt 
4M 
4MC 
49( 

1 
1 

31: 

3&I 
3S1 

3J 
3& 

3.^ 

3U 

1 

10 
10 

3» 

31.^ 
3&5 

^ 

do: 
wo! 
400' 

400: 

401 

3&! 

w 

i 

1 

401 

401 

401 
401 

401 
MO 
401 

401 

400 
401 
40C 

40C 

S 

870 
B7D 
M 

40( 

na 

«o  1,000  4,i«     ,wo 

7,100,..:..  .,:..    :s« 

..'..      I'.voj'  x'.'ix     iaoo 

1.7N0    2,230  12, HO       ,500' 
2,l*i    2,1*0   7.Wn      .100 
2,j40   2.J».  S.«K1|     .1^ 

s^wo  ■i'wo''3iM6]i  inM 

3,m   i,tv,  3,3U0  >,tlUO 

:  a,4,W:  2, TO)     ,M) 

i.soo  t,Hio  2:320<    jno 

l.37i  3.M\   2.3;!0i     .WO 
1.07S    S.JOO   i.Sai      ,700 

!  i:»'  :»  :ffi 

»  e.32o    ,ou    ,7W 

.       .    IVS-W      ,Bi»)      ,320 
1        «  17. mo       .500       .331 

la.    ■    ... 

400 

too 

400 
400 

l=E:: 

MO 

U 

2J 

s 

g  

JOIvbo,      .MO 

IE 

"::::.  J;S]'^:"* 

«|5,7«,MU5|  4,331 

S,757 

1.276^ 

487 

350 

"1 

m 

438 

..  Rochttler,  .V.   r. 


1>. 

Eroso-,E 

ET, 

Run-off. 

MO.VTlt. 

Maximiiiii. 

Menri. 

Per 

si|Ukre 
mile. 

dnunscp 

J«iiu.ry 

Febrimry 

l.WKI  '■ 

'bto 

41)11 

i:278 

iiss 

1.04 

ii 
II 

i 

0 

20 
*1 

&■.::::::.:::::::: 

805 

2:17 

(1   244 

(liiMShKlir 

Tlii^gagiiifi-iiiiin, 

railroad  bi'ii!,m'  i-rn-i-ii 

iiipiit,  Marcb  I'l.  l!*ll 

Tlio  piiic  wii.i 


K  I!iiii»;K.  X.  Y. 
Ml.lisW,!  at  the- West  Shore 
y  i1k'  liiiriic  Canal  Pepart- 


lic 


center  of  the  bn(lg{'.     On  !Mii 


cliaiii  1y|if,  placed  in  a  liorizontal 

IT  I'honl  of  tho  soiilh  truss  at  the 

10,  1!>07,  during  repaira  to  this 
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liridge  the  gage  was  ix'nioveJ  to  the  bridge  crossing  the  mouth  of 
Wack  Cn'ek  just  above  the  West  Shore  bridge.  On  December  6, 
iy07,  the  gnge  was  rL>niove<l  to  its  prcsnt  location  on  the  down- 
stioain  side  of  liallintiiie  hridge,  whit-b  is  located  one-quarter  mile 
n|)-strcam  from  the  West  Shore  bridge. 

The  datnm  of  the  gage  has  been  maintained  at  elevation  506.00 
i-int^  the  estahlishment  of  the  station.  Current-mettT  measure- 
ments were  fonnorly  made  at  the  West  Shore  railroad  bridge,  but 
were  discontiuued,  owing  to  the  proximity  of  this  station  to  the 
Elmwood  avenue  gaging  station  in  l£ocliesler. 

The- drainage  area  at  the  West  Shore  railroad  bridge  is  about 
2,322  S(iuare  milta,  the  principal  tributaries  intervening  between 
the  Wet-t  Shore  railroad  bridge  and  the  Elmwood  avenue  bridge 
Iteing  Little  Black  creek  on  the  west,  draining  10  square  mile.?, 
and  ltd  crock  on  the  east,  draining  24  square  miles. 

Jtlack  creek,  which  enters  Iwtweon  the  West  Shore  bridge  and 
Ballintine  bridge,  drains  212  square  miles,  leaving  a  net  drainage 
area  at  Baliiiiline  bridge  of  about  2,110  square  miles. 

Tlio  gage  is  read  at  0  a.  m.  each  day  by  Jlartin  Hunkley. 

*feon  Daily  Elevation  of  Water-tnrlact  (Barge  Canal  Datum)  of  Gntetft  River  at  BaltinHtie 
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Erie  Canal  at  Rocuestek,  N".  Y. 

Current'Tneter  Dueharge  MeaturtmenU  mf  Flow  in  Srie  Canal  at  Rochester,  AT.  Y. 


1 
1 

Eric  Canal. 

date.  .                  Hydrographer. 

WEST  OP  AQUEDUCT. 

BAST  OF  AQUEDUCT. 

I 

Stase.a 

Diflcharse. 

Stace.6 

Discharve. 

1009.     ' 
M*y    17     A.  R.  Patchke 

Feet. 
4.95 

Second- 
feet. 
6261 

Feet. 
4.32 

Second- 
feeL 
c3l9 

a  Below  reference  point. 

b  Measurement  made  at  Plymouth  Ave. 

e  Measurement  made  at  Alexander  St. 

Genesee  River  at  Mt.  Morris^  N.  Y. 

A  gaging  station  has  been  established  at  the  dam  of  the  Mt. 
Morris  Water  Power  Company,  in  the  village  of  Mt.  Morris, 
N.  Y.,  and  readings  have  been  taken  regularly  twice  each  day,  by 
John  McAfttocker,  since  September  1,  1905. 

The  station  was  established  bv  Robert  E.  Ilorton,  and  is  main- 
tained  by  the  United  States  Geological  Survey  in  cooperation  with 
this  Department. 

The  dam  is  of  masonry  construction,  having  a  horizontal  cre&t 
of  ogee  cros&-se<»tions,  255.7  feet  long.  There  are  two  wasteways, 
having  crests  each  12  inches  wide  and  18.0  feet  and  17.9  feet 
long  respectively,  closed  by  stop-planks  to  about  two  feet  above  the 
main  crest;  also  one  short  spillway  with  crest  6  inches  wide  and 
17  feet  long,  and  about  one  foot  higher  than  the  wasteways.  The 
dam  and  the  spillways  are  separated  by  masonry  piers. 

A  portion  of  the  flow  is  diverted  through  a  section  of  the  old 
Genesee  Valley  canal,  which  is  utilized  as  a  head-race,  the  power 
being  used  to  drive  a  number  of  mills  and  factories.  In  order  to 
determine  the  amount  of  this  diversion,  a  gage  has  been  placed  in 
the  tail-race  below  the  mills,  and  it  is  read  twice  each  day  by 
F.  M.  Goff,  electrical  engineer  in  the  employ  of  the  Power  Com- 
pany. A  number  of  meter  measurements  have  been  made  and  a 
rating  curve  to  determine  the  daily  flow  through  the  canal  is 
partly  developed. 


GAaiNG  OF  Streams:  Geitesiib  Biveb  Basik. 
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Mean  Daily  Discharge,  Second-feet,  of  Genesee  River  at  Mt.  Morris^  N.  Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

March. 

368 

584 

1,740 

371 

640 

1,650 

346 

674 

2.600 

422 

767 

2.230 

1.950 

909 

1,520 

6.500 

5,370 

1,360 

2.510 

4.220 

1,480 

1,000 

1,680 

1,590 

836 

1,460 

1,650 

853 

1,370 

7,680 

923 

1,040 

5,810 

844 

794 

2,790 

501 

1,110 

2.590 

541 

869 

2.120 

758 

1,560 

1,710 

724 

1,560 

1.580 

559 

1.420 

1,260 

657 

1.130 

1.110 

642 

1.180 

1.160 

609 

4.390 

1.150 

705 

4.900 

918 

659 

3.300 

946 

4.700 

5.430 

889 

7,740 

13.400 

903 

4,880 

10,800 

1.820 

2,290 

4.300 

6.760 

1.650 

3,130 

1,880 

1,210 

2,300 

2,290 

767 

2,310 

650 

2,060 

672 

1,730 

April. 


2.660 
3,190 
2,400 
2.120 
2,480 
3,400 
4,750 
3,210 
2,140 
1,980 
1,620 
1,780 
1,970 

10,100 
5,640 
3,630 
4,730 
2.030 
1,710 
1,480 
1.360 
1,490 
1,550 
1.200 
1.050 
946 
966 
1,270 
1,590 

13,700 


May. 


18,800 

15,100 

6,930 

4,770 

3.640 

2,670 

2,130 

1,710 

1,470 

1.580 

2,570 

1.880 

1.430 

1.210 

1.200 

2.040 

1.630 

1.260 

1,150 

960 

913 

823 

777 

752 

640 

602 

546 

519 

1,130 

853 

764 


June. 

July. 

612 

250 

479 

224 

479 

212 

467 

197 

562 

262 

2,000 

201 

1,160 

196 

849 

195 

659 

206 

647 

213 

4.430 

165 

2,000 

224 

1,210 

201 

946 

166 

1,210 

178 

843 

184 

777 

190 

594 

105 

659 

190 

536 

184 

443 

184 

455 

197 

419 

190 

600 

190 

428 

87 

377 

204 

337 

190 

288 

190 

268 

184 

212 

184 

172 

Aug, 


118 
172 
172 
340 
191 
178 
166 

82 
152 
142 
142 
142 
142 
122 

82 
154 
148 
160 
148 
154 
136 

82 
148 
136 
142 
154 
154 
154 

82 
154 
154 


Note. —  40  second-feet  added  for  leakage  through  canal  and  waste-gate,  January  to  May. 
Flash  board  on  waste  gate  June  to  September  cut  leakage  down  to  about  six  second-feet. 

Monthly  Discharge  of  Genesee  River  at  Mt.  Morris,  N.  Y, 
[Drainage  area  1,070  square  miles.] 


MONTH. 


1909. 

January 

February 

March 

April 

May 

June 

July 

August 


Discharge  in  Second-feet. 


Maximum. 


7.740 

13.400 

7,680 

13.700 

18.800 

4.430 

262 

340 


Minimum. 


346 

584 
889 
946 
519 
212 
87 
82 


Mean. 


1.540 

2,870 

2.170 

2.940 

2.660 

832 

191 

148 


Per 

square 

mile. 


1.44 
2.68 
2.03 
2.75 
2.49 
.778 
.179 
.138 


RUN-OFP. 


Depth  in 

inches  on 

drainage 

area. 


1.66 

2.79 

2.34 

3.07 

2.87 

.87 

.21 

.16 
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Ctareni-meter  Discharge  MeasuremenU  of  Genesee  TaU-race  at  ML  Morris,  N.  Y. 


DATE. 


1909. 
April  21.. . 
Mky  6. . . 
Aug.  14a. 
Aug.  15... 
Auc.  16.. . 


Hydrosrapher. 


!  C.  C.  Covert . 
E.  F.  Weeka. 
C.  C.  Covert . 
C.  C.  Covert . 
C.  C.  Covert . 


Gage 

Width. 

Area  of 

height. 

section. 

Feet 

Feet. 

Square 
feet. 

2.25 

29 

76 

2.00 

29 

72 

.60 

19 

25 

1.38 

28 

54 

1.60 

28 

58 

Dis- 
charge. 


Second- 
feet. 
199 
181 
38 
106 
114 


a  Meafiurement  made  at  wading  section  below  bridge. 


CANADICE  LAKE. 


Description. 

Canadice  lake  is  tributary  to  Genesee  river  through  Hemlock 
lake  outlet  and  Honeoye  creek.  The  area  drained  by  the  lake 
forms  an  irregular  rectangle,  the  lake  lying  somewhat  to  the  left 
of  the  longitudinal  axis  and  the  greater  portion  of  the  drainage 
being  on  the  eastern  slope.  The  western  slope  is  narrow  and  pre- 
cipitous. Bald  Hill  rises  from  an  altitude  of  1,090  feet  at  the 
lake  to  1,800  feet  at  the  summit  and  has  its  axis  parallel  to  the 
lake  at  an  average  distance  of  three-fourths  of  a  mile  from  it. 
The  lake  has  a  water-surface  area  of  0.7  square  mile  and  drains  a 
total  area  of  12. G  square  miles,  5.6  per  cent  of  which  is  lake 
surface. 


Canadice  Lake  Outlet  Xear  Hemlock,  N.  Y. 

A  weir  was  constructed  at  the  outlet  at  the  foot  of  the  lake  by 
the  city  engineer's  department  of  Rochester,  X.  Y.,  in  February, 
1903.    The  entire  yield  of  the  drainage  basin  passers  this  wier. 

A  standard  thin-edged  weir,  with  a  five-foot  crest  and  two  end 
contractions,  is  so  arranged  with  needle-timbers  at  the  ends  that 
during  high  water  the  length  may  be  increased  to  14-.96  feet  with 
no  end  contrac^tions.  The  weir  cre>t  stands  three  feet  above  the 
stream  channel  and  is  never  submerged  by  backwater.  There  are 
two  additional  rectangle  gatf^s  each  one  f(xjt  square,  with  three 
complete  contractions  and  a  fourth  partial  contraction  at  the 
bottom.  The  outflow  from  the  lake  above  the  weir  is  controlled 
by  gates. 
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A  reading  of  the  depth  of  the  weir  is  taken  each  morning,  and 
also  for  each  change  of.  the  gates,  the  depth  being  read  to  hun- 
dredths and  corrections  bc^ng  made  for  velocity  of  approach  for 
the  larger  discharges.  The  discharge  is  calculated  by  the  Francis 
formula.  The  record  has  been  furnished  by  E.  A.  Fisher,  city 
engineer,  and  John  F.  Skinner,  principal  assistant  city  engineer, 
of  Rochester,  N.  Y. 

The  record  for  1909  is  not  yet  available. 


OSWEGO-ONEIDA-SENECA  RIVER  DRAINAGE  BASIN. 

Description  of  Basin. 

Oswego  river  is  formed  by  the  union  of  Seneca  and  Oneida 
rivers  at  Three  River  Point  about  twelve  miles  northwest  of 
Syracuse,  X.  Y.,  whence  its  course  is  northwestward  to  Oswego, 
where  it  enters  Lake  Ontario.  The  length  of  the  river,  from  the 
junction  to  the  mouth,  is  about  20.5  miles,  and  the  drainage 
basin  along  this  distance  is  a  narrow  strip  of  country,  moderately 
rolling.  Above  the  junction  of  Seneca  and  Oneida  rivers  the  basin 
spreads  out,  attaining  an  extreme  width  east  and  west  of  about 
100  miles  and  north  and  south  of  from  seventy  to  eighty  miles. 
There  is,  on  the  whole,  a  gradual  rise  from  the  low,  level  lands 
which  border  Lake  Ontario  to  the  north-south  ridges  which  sepa- 
rate the  various  lakc^  south  of  Seneca  river  and  which  farther 
south  become  merged  with  the  still  more  elevated  country  lying 
along  the  southern  boundary  of  the  Lake  Ontario  watershed. 

The  most  remarkable  feature  of  the  drainage  basin  is  the  chain 
of  lakes  stretching  across  its  southern  border.  From  west  to  east 
the  princijial  lakes  are,  in  order,  Canandaigua,  Keuka,  Seneca, 
(Jayuga,  Owasco,  Skaneateles  and  Oneida.  These  seven  lakes 
include  a  water-surface  of,  approximately,  280  square  miles,  in- 
creased by  four  smaller  lakes — Cross,  Onondaga,  Otisco  and 
Cazenovia  —  to  alx)ut  205  square  miles.  The  larger  of  the  lakes, 
Oneida,  Cayuga  and  Seneca,  are  used  for  steam-towing  naviga- 
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tioii,  having  eonncvtion  with  tho  Erie  and  Oswogo  canals.  Cayuga 
and  Seneca  lake^s  are  noted  for  th(Mr  depth  and  for  the  abrupt 
slojH's  of  their  beds.  Tht*  influence  of  the  lakes  on  Oswego  river 
is  of  the  utni<>st.  imiwrtanc(^  in  contributing  to  the  steadiness  of 
its  flow. 

A  fall  of  100  f(»et  in  tlu*  course  of  the  main  river  is  larg<'ly 
utilized  bv  seven  dams,  which  also  imrtlv  canalize  the  stream. 
Th(*  intervening  strc^tcduv  an*  covchmI  by  the  Oswego  canal,  which 
(Iraws  its  water-sui)ply  from  the  riv(»r. 


Drainage  Areas  Trilmtary  to  Oneida  Lake  and  Oneida  River,  a 


LOCALITY 


East  branch.  Fish  cn*ek. 

Heatl  to  junction  with  AUlen  creok 

Alder  creek 

Junction  with  Alder  creek  to  Junction  with  Point 

Kock  creek 

Point  Rock  creek 

Junction  with  Point  Rock  creek  to  junction  with  fall 

brook 

Fall  brook 

Junction  witli  Fall  brook  to  junction  with  Florence 

creek 

Florence  creek 

Junction  with  FlonMice  creek  to  junction  with  Fur- 
nace creek  (TaberK) 

Furnace  creek 

Taberjc  to  junction  witli  West  branch,  Fish  creek..  . 
West  branch,  Fish  creek. 

Head  to  lower  dam,  Willlamston 

Williamston  to  West  Camden 

West  Camden  to  junction  with  Mad  river,  Camden. . . 

Mad  river < 

Camden  to  junction  with  Little  river ; 

I^iltle  river 

Little  river  to  McConnellsville 

McConiiellsville  to  junction  with  Ea^t  branch.  Fish 

crt'ek 

Junction  of  East  and  We'^t  branches,  Fish  creek,  to 

junction  witli  Wood  creek 

Wood  creek. 

Above  Erie  canal,  Rome 

Erie  canal.  Rome,  to  junction  with  Mud  creek 

Mud  creek 

Junction  with  Mud  creek  to  junction  with  Canada' 

creek I 

Canada  creek i 

Junction  with  Canada  creek  to  junction  with  Sloney! 

creek 

Stoney  creek 

Junction  with  Stoney  creek  to  junction  with  Fish 

creek 

Oneida  creek. 

Head  to  Peterboro 

Peterhoro  to  falls 

Falls  to  Mmuisville 

Munnsville  to  Kenwood 

Kenwood  to  Oneida  Ca.stle  (State  dam)    

Oneiila  Castle  to  Sconotidoa  creek,  ()n«'ida ; 

Sconondoa  creek 

Hconondoa  creek  to  Durhaniville 

Durliamville  to  mouth i 

a  From  U.  S.  (ieologlcal  Survey  toi)OKraj)hic  maps. 


Area  in  Square  Mile8. 


Place  to 
place. 

Sub- 
total. 

TotaL 

4.J.4 
2o.7 

71.1 

1 

19.9     1 

107.8 
127.7 

4.5    : 

13.5 

132.2 
145.7 

1.3 
20.4     , 

147.0 
167.4 

1.7 

14   4 

3.6 

169.1 
183.5 

187.1 

2.1 . 8 
27.1 
14.2     , 
45.4 
21.6      1 
52 .  I 
4.0 

25.8 
52.9 
67.1 
112.5 
134 . 1 
186  2 
190.2 

11.0 

202 . 1 

27.  S 

«89 . 2 

417.0 

10  2 

2  () 

20.0 

10.2 
12.2 
32.2 

6.4 
31  .0 

38.6 
69.6 

1.2 

20.4 

70.8 
91.2 

31.4 

122.6 

122.0 

13.4 

6.7 

!.->  6 

27.3 

10.  H 

2.1 

34  . 3 

4.S 
2S.0     1 

13.4 
20.1 

35 . 7 
63.0 

73 . 8 
75.9 

110.2 
115.0 
143.0 

• 

143.0 
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Drainage  Areas  Tribviary  to  Oneida  Lake  and  Oneida  River —  (Concluded). 


LOCALITY. 


Canaseraga  creek. 

Head  of  Perryyille 

Perryville  to  Erie  canal 

Erie  canal  to  Douglas  ditch 

Cowassalon  creek. 

Head  to  Clockville  creek 

Clockville  creek 

Clockville  creek  to  Erie  canal 

Erie  canal  to  mouth  of  Douglas  ditch 

Junction  with  Douglas  ditch  to  Lakeport 

Chiltenango  creek. 

Erieville  reservoir,  water-surface 

Erieville  reservoir,  land  drainage 

Erieville  reservoir  to  Cazenovia  lake 

Cazenovia  lake,  water-surface 

Cazenovia  lake,  land  drainage 

Cazenovia  lake  to  Chittenango  falls 

Chittenango  falls  to  State  dam,  ChittenaRgo 

State  dam  to  junction  with  Butternut  creek 

Butternut  creek. 

Head  of  Jamesville  reservoir 

Jamesville  reservoir  to  State  dam 

State  dam  to  Junction  with  Limestone  creek 

Limestone  creek. 

De  Ruyter  reservoir,  water-surface 

De  Ruyter  reservoir,  land  drainage 

De  Ruyter  reservoir  to  junction  with  East 

branch  

East,  or  New  Woodstock  branch 

Junction  with  East  branch  to  Junction  with 

West  branch 

West   branch,  Limestone  creek,  enters 

above  State  feeder  dam 

State  dam  to  Junction  with  Butternut  creek. 

Junction  with  Limestone  creek  to  Chittenango  creek. 

Chittenango  creek.  Junction  with  Butternut  creek  to 

Bridgeport 

Chittenango  creek,  Bridgeport  to  Oneida  lake 

Oneida  lake  drainage  through  main  streams 

Big  Bay  creek 

Little  Bay  creek 

Scriba  creek 

Coast  drainage,  north  shore  Oneida  lake 

Coast  drainage,  south  shore  Oneida  lake 

Water-surface,  Oneida  lake 

I^nd  drainage,  Oneida  lake 

Oneida  river. 

Brewerton  to  Caughdenoy  creek 

Caughdenoy  creek 

Caughdenoy  creek  to  Oak  Orchard 

Mud  creek 

Oak  Orchard  to  Potts  creek 

Potts  creek 

Six  Mile  creek 

Potts  creek  to  Three  River  Point 


Area  in  Square  Miles. 


Place  to 

Sub- 

n 

I.A^I 

place. 

total. 

luiai. 

6.7 

9.0 

14.7 

8.1 

22.8 

17.2 

17.2 

11.1 

28.3 

5.5 

33.8 

39.3 

73.1 

3.2 

95.9 

99.1 

.45 

3.30 

3.75 

30.5 

34.25 

1.7 

35.95 

8.7 

44.65 

14.4 

59.05 

17.9 

76.95 

28.1 

105. Q5 

47.4 

47.4 

6.7 

53.1 

19.2 

72.3 

1.0 

17.8 

18.8 

4.3 

23.1 

12.6 

35.7 

34.5 

70.2 

24.8 

95.0 

18.2 

113.2 

185.5 

1.1 

186.6 

291.65 

30.3 

321.95 

( 

4.3 

326.25 

326.25 

1,107.95 

26.3 

11.5 

45.4 

54.5 

28.9 

166.6 

1 

,274.55 

78 

1,274.55 

1,352.65 

• 

4.8 

4.8 

,357.9 

19.3 

24.1 

.376.7 

25.1 

49.2 

,401.8 

34.7 

83.9 

,436.5 

6.0 

88.9 

.441.5 

22.9 

111.8 

,464.4 

24.0 

136.8 

X 

,488.4 

4.5 

140.3 

,492.9 
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Drainage  Areas  Tributary  to  Seneca  River,  a 


LOCALITY. 


AiuEA  IN  Squasb  Milxs. 


Mud  creek. 
Head  to  and  Indudlnc  SchafTer  creek — 
Junction  with  SchafTer  creek  to  junction 
with  Sucker  brook,  Victor  (formerly 

Qanargua  creek) 

Sucker  brook 

Ganargua  creek. 

Victor  to  Erie  canal,  Macedon 

Macedon  to  Junction  with  East  Red  creek, 

East  Palmyra 

East  Red  creek 

East  Red  creek  to  Canandalgua  outlet. . . 
Canandaigua  lake. 

Naples  creek 

West  river 

Other  land  drainage 

Water-surface i 

Canandaigua  outlet. 
Foot   of  lake   to  and   including   Black 

brook 

Black  brook  to  Flint  creek,  at  Phelps . . . ' 
Flint  creek. 

Above  Patten 

Patten  to   Gorham,   not   including 

Gorham  swamp 

Gorham  swamp 

Gorham  to  Orleans 

Orleans   to   Junction   with   Canan- 
daigua outlet  at  Phelps 

Phelps  to  junction  with  Genargua 
creek   at    Lyons,    forming   Clyde 

river 

Clyde  river. 
I^yons  to  Junction  with  Seneca  river,  foot 

of  Cayuga  lake 

Seneca  river. 
iSeneca  lake. 
Keuka  lake. 

Land  drainage  to  outlet 

Water-surface 

Keuka  outlet  to  Seneca  lake 

Catharine  creek. 

Above  Montour  Falls 

Montour  Falls  to  Seneca  lake 

Watkins  Glen  creek 

Direct  lake  drainage 

Water-surface 

Seneca   river,    foot    of    Seneca   lake   to 

Waterloo 

Seneca  river,  Waterloo  to  Seneca  Falls .  . 
Seneca  river,  Seneca  Falls  to  Mud  lock, 

foot  of  Cayuga  Lake 

Cayuga  lake. 

Cascadilla  creek 

Six  Mile  creek 

Buttermilk  creek 

Cayuga  inlet 

Salmon  creek 

Fall  creek. 

Above  Freevllle 

Virgil  creek 

Freeville  to  Cornell  dam 

Cornell  dam  to  Cayuga  lake 

Taghanlc  creek. 

Above  HalseyvIUe 

Halseyville  to  Taghanlc  falls 

Taghanlc  fails  to  Cayuga  lake 

Other  Cayuga  lake  drainage 

Cayuga  lake,  water-surface 


Place  to 
place. 


51.31 


25.70 
20.15 

26.20 

55.0 
59.6 
61.37 

48.55 
42.08 
81.34 
16.40 


50.37 
54.34 

31.59 

24.84 

5.46 

25.57 

15.21 


48.36 


141.11 


160.96 
17.51 
24.80 

66.46 
29.91 
23 .  53 
317.76 
67.16 

40.90 
28.55 

7.52 

14.38 
59.05 
29.16 
67.02 
91.13 

58.68 

26.00 

30.62 

1.56 

56.96 

10.40 

.39 

275.04 

66.31 


238.74 
293.08 


56.43 
61.89 
87.46 

102.67 


444.11 


884.45 


178.47 
203.27 


96.37 

23.53 

317.76 


84.68 
115.20 
116.76 


67.36 

67.75 

720.29 

786.60 


77.01 
97.16 

123.36 

178.36 
237.86 
299.23 


171.97 


Branch 
total. 


299.23 


188.37 


293.08 


General 
toUl. 


t 

395.75  I 
743.34  I 


884.4.5 


:640.93 


708.09 

748.99 
777.54 

785.06 


1,571.60 


a  From  U.  S.  Geological  Survey  topographic  maps. 
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Drainage  Areas  TrCbtUary  to  Seneca  River —  (Concluded). 


LOCALITY. 


Seneca  river  (Concluded). 
Seneca  river,  Cayuca  lake,  to  Junction 

with  Clyde  river 

Seneca  river,  junction  with  Clyde  river  to 

junction  with  Owasoo  outlet 

Owasco  lake. 

Owaeco  inlet,  above  Moravia 

Moravia  to  Owasoo  lake 

Direct  drainage  to  lake 

Foot  of  lake  to  State  dam 

Water-surface 

Owasoo  outlet  to  junction  with  Seneca 

river 

Seneca  river,  junction  with  Owasco  outlet 
to  Junction  with  Skaneateles  outlet . 
Skaneateles  lake. 

Land  drainage  to  foot 

Water-surface 

Foot  of  lake  to  Willow  Glen 

Willow  Glen  to  Seneca  river 

Seneca  river,  Skaneateles  outlet  to  Car- 
penter brook 

Carpenter  brook 

Carpenter  brook  to  Baldwinsville 

BaldwinsvUle  to  Onondaga  outlet 

Onondaga  Lake. 

Otisco  lake,  land  drainage  to  foot 

Otisco  lake,  water-surface 

Nine  Mile  creek   (Otisco  outlet)  to  On- 
ondaga lake 

Onondaga  creek. 

Above  junction  with  West  brook 

Junction  with  West  brook  to  inflow  to 

Onondaga  lake 

Other  land  drainage  to  Onondaga  lake.   . 

Onondaga  lake,  water-surface 

Onondaga  lake,  outlet  to  Seneca  river.  . . 
Seneca  river,  Onondaga  outlet  to  Belgium  .  ■ 
Seneca  river,  Belgium  to  Three  River  Pt .  . . 


AsBA  IN  Squabs  Miles. 


Place  to 
place. 


15.42 

146.23 

74.33 
42.92 
76.24 
.98 
10.40 

16.73 

98.70 

58.41 

14.13 

1.84 

16.69 

25.50 
18.70 
48.10 
17.80 

41.40 
3.30 

74.0 

40.6 

65.3 

59.1 

4.7 

3.0 

10.12 

4.4 


Sub- 
total. 


Branch 
total. 


117.25 
193.49 
194.47 
204.87 

221.66 


72.54 
74.38 
91.07 


1,687.02 


44.70 
118.70 


105.9 
2H3 . 7 
288. 4 
291.4 


General 
total. 


2,471.47 
2,617.70 


2,839.30 
2,938.00 

3,029.07 

3,054.57 
3,073.27 
3,121.37 
3.139.17 


3,430.57 
3,440.60 
3,445.09 


Drainage  Areas  Trihutaru  to  Ofurego  River,  a 


LOCALITY. 


Area  in  Squarb  Miles. 


Oneida  river,  above  Three  River  Point. 
Seneca  river,  above  Three  River  Point. 
Oswego  river  at  Three  River  Point 

Three  River  Point  to  Phoenix 

Phoenix  to  Hinmansville 

Hinmansville  to  Ox  creek 

Ox  creek 

Ox  creek  to  upper  dam,  Fulton 

Fulton  to  Neatawanta  creek 

Neatawanta  creek 

Neatawanta  creek  to  Black  creek .  .  . 
Black  creek 

Black  creek  to  Battle  Island 

Battle  Island  to  Minetto 

MInetto  to  High  dam 

High  dam  to  Oswego  dam 

Oswego  dam  to  Lake  Ontario 


Place  to 
place. 


2.32 

17.58 

17.05 

33.68 

9.15 

9.15 

21.92 

1. 01 

37.93 

.92 

2.11 

4.87 

1.22 

1.21 


Total 

from  Three 

River 

Point. 


2.32 

19.90 

37.15 

70.83 

79.98 

89.13 

111.05 

112.06 

149.99 

150.91 

153.02 

157.89 

159.11 

160.32 


Total 

drainage 

basin. 


1,493 

3.445 

4 ,  938 

4,940.32 

4,957.90 

4,975.15 

5,008.83 

5,016.98 

5.027.13 

5,049.05 

5,050.06 

5,087.99 

5 , 088 . 91 

6,091.02 

5.095.89 

5,097.11 

5.098.32 


a  From  U..S.  Geological  .Survey  topographic  maps. 
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GAGES  OX  OSWEGO  RIVEK. 

The  (Irainaf^e  dircotly  trilnitarj  to  Oswego  river  is  100  square 
miles.  This  area  comprises  chiefly  moderately-rolling,  cultivated 
upland,  having  a  good  depth  of  soil  overlying  the  rock,  which  as 
a  rule,  is  visible  only  in  the  bed  of  the  stream.  A  portion  of  the 
area  is  drainixl  through  lakes  and  marshes.  The  run-off  from  the 
dirtH't  drainage  to  Oswego  river  is  moderate  and  the  regimen 
differs  but  little  from  that  resulting  fnmi  the  inflow  of  the  two 
main  tributaries  —  the  Oneida  and  Seneca. 

Gaget  for  Determining  Eievation  of  Watier-$urfaee  on  Oiwego  River. 


LOCATION. 


Below  High  dam 

Above  Hlsh  dam 

Below  Minetto  dam 

Above  Minetto  dam  .  .  . 
Below  Braddock  damf 
Above  Braddock  dam. 


Mouth  of  Waterhouse  creek. 
31anhattan  Villa 


Above  lower  Fulton  dam . 
Above  Oswego  Falls  dam. 
Mouth  of  Ox  creek 


Below  Horfiehoe  dam . 
Above  Horseshoe  dam 

Hinmansviiie 

Below  Phoenix  dam  .  . 


Above  Phoenix  dam 


Above  Oswego  curved  dam 


Distance  in  Miles.* 


I      From 
curved 
j      dam. 
Oswego. 


1.1 

1 
2.» 

.1 
3  2 

.0 

2.3 

.7 

.3 

.8 

3.9 

1.0 
.2 
.9 

3.0 

.1 


SUtion 

to 
station. 


0 

1. 
1. 
3. 
3. 
6. 
6. 


1 
2 
5 

e 

K 
8 


9.1 
9.8 

10.1 
10.9 

14.8 

16.8 
16.0 
16.9 
19.8 

20.0 


Usual 
time  of 
reading 


8  a.  m 

8  a.  m 

8  a.  m 

6:30  a.  m.. 
6:30  a.  m. . 

9  a.  m 

9  a.  m 

9  a.  m 

9  a.  m 

9  a.  m 

10  a.  m 

11  a.  m 

1  p.  m .  .  .  . 

1  p.  m .  .  .  . 

1  p.  m .  .  .  . 

Noon 

Noon 


Present  type  of  ga^. 


Board  w^ith  coppered 
staples. 

Painted  board  scale. 

Reference  point. 

Chain  and  plumb-bob . 

Chain  and  plumb-bob. 

Chain  and  plumb-bob. 

Board  with  coppered 
staples. 

Reference  point. 

Chain  and  plumb- 
bob,  a 

Painted  board. 

Reference  point. 

Board  with  coppered 
staples. 

Chain  and  plumb-bob. 

Chain  and  plumb-bob. 

Chain  and  plumb-bob. 

Board  with  coppered 
staples. 

Board  with  coppered 
staples. 


*  Measured  alonx  course  of  .stream  on  V.  S.  Geological  Survey  topographic  map. 
t  Called  also  Battle  Island  dam. 
a  Di.scontinued. 
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OawEG()  ItiVKR  AiKiVK  C!luvki>  Dam,  Oswiitio,  N,  Y, 
A  gage  wari  erected  altovi-  tlic  State  Jam  on  Oswego  river  at 
Oswego,  April  7,  190+,  liy  this  I>e])artinerit.  The  gag{'  at  prcsidit 
usoil  is  a  %-incli  l>y  (1-iiicli  vertieal  board,  graduated  with  et»p- 
])ered  staples  and  brass  figures,  reading  from  zero  to  9  fc<'t.  The 
elevation  of  the  Zf-ni  mark  of  the  gage  was  2ii4.:i(i  in  l!!0(i  an<l 
204.23  ill  1907-1909.  The  elevation  of  the  erest  of  the  eiirv<>d 
dam  is  264,9,  ^Vater  is  diverted  to  the  Os^vego  canal  and  to  the 
hydranlie  power  canals  of  the  Oswego  Canal  Company  at  the  right- 
hand  end  of  the  dam  and  to  the  Varick  power  (■an:d  at  the  left-hand 
.side.  The  gage  is  attached  to  the  downstream  side  of  the  crib  pii  r 
at  the  entranee  t>  the  Varick  canal  above  tlie  dam.  It  is  read 
each  morning  by  D.  D,  Tompkins. 

Mean  DailB  Eleealion  of  Ifalrr-tar/aceiBafV'  Cannt  Datum)  of  OiiMffo  River  abore  Curved 


860  Report  of  Statk  Esqikeer. 

OSWKGO  ElVEK  BELOW  HlOII  UaM   NEAR  OsWKUO,  N.  Y. 

High  dam  is  the  spcoiul  dam  above  the  mouth  of  the  Oswego 
river  and  is  locat*xl  1.1  milt's  above  the  curved  dam.  A  gage  was 
erected  below  this  dam,  April  7,  1904,  The  gage  is  a  vertical 
boArd  divided  to  ftef  aii<l  tenths  by  means  of  coppered  staples  with 
brass  figures.  It  is  attached  to  the  left-hand  face  of  a  stone-filled 
timber  crib,  forming  down-wtreani  extension  of  the  masonry  abut- 
ment at  the  Ifft-hand  end  of  the  dam.  The  zero  mark  on  the  gage 
is  at  elevation  266.07. 

Utan  Dailv  BUvatiim  of  H 


Gaoixg  of  Streams:    Oswego-Oneida-Sexeca  Basin.     361 

OSWEQO  RlVKlt  ABOVE  HiGH  Dam  NEAB  OsWEOO,  N.  Y. 

A  ret'ord  of  the  stage  of  the  water  above  High  dam  has  been 
kept  since  April  1,  1907.  An  effort  was  formerly  made  to  deter- 
mine the  discharge  from  observations  at  this  point,  but  owing  to 
the  undetermined  leakage,  this  has  been  found  impracticable.  A 
description  of  the  conditions  may  be  found  in  Supplement  to  the 
Report  o£  the  Slate  Engineer  and  Surveyor  of  New  York  for 
1902,  pages  91-96.  Water  is  diverted  to  the  Oswego  canal  on  the 
right-hand  bank,  and  for  the  power  plants  of  the  Oswego  Water 
Works  &  Electric  Light  Company  on  the  left-hand  bank.  Flash- 
boards  were  formerly  maintained  on  the  crest  of  the  dam  in  the 
summer  season.  In  1903  the  crest  was  permanently  raised  by 
masonry.  The  elevation  of  water  surface  is  determine*!  by 
measuring  downward  with  a  graduated  rod  from  a  reference  point 
on  the  up-.4ream  end  of  the  left-hand  abutment.  The  gages  at 
High  dam  were  read  each  morning  by  Samuel  L.  Purdy,  to  Jan- 
uary 31,  1909,  and  by  Arthur  C.  Owens  after  that  date. 

Mean  Dailv  EUvalion  aj  Waler-surfaci  (Barge  Canni  Datum)  a/  Otwepo  River  ab<n»2High 


3(12 


IJkpokt  oi'  Statk  KxrjTXKKR. 


OSWKCJO    KlVKK    BKLOW    Dam    AT    M I  .\  KTTO,    X.    Y. 

The  dam  at  ^[inctto  is  locate  <1  .'^T)  miles  up-stream  from 
Oswego.  A  |j:age  was  en*<'t<*<l  l>y  this  Department,  April  18,  1004, 
for  the  jmrposo  of  detf^rmining  the  wat(>r-elevatiou  below  the  dam. 
During  the  year  1007  a  weight-and-K'hain  gage  was  used,  the  box 
and  seale  IxMug  attached  horizontally  to  tlie  coping  of  the  river 
wall  at  the  right-han<l  end  of  the  dam.  The  standard  datum  for 
this  gage  is  at  elevation  Ssd.Gl,  the  chain  h^ngth  being  10.00. 
The  gage  is  read  each  morning  by  Roy  L.  Smith. 

Afean  Daily  Elevation  of  Watcr-iurface  (Barge  Canal  Dalum)  of  Oswego  River  below  Dam 

ai  MineUo,  N.  Y. 


DAY. 


1909. 


1. 

2 

3 

4 

5 

0 

7. 

8 

9. 

10. 

11 

12 

13 

14. 

15 

16 

17. 

IH. 

19 

20 

21. 

22 

23 

24 

25 

26 

27 

28. 

29 

30 

31. 


Miir. 


289 
289 
|2^ 
289 
289 
289 
290 
290 
1290 
290 
290 
290 
290 
290 
290 
290 
'290 
290 
290 
2tO 
290 
290 
291 
-291 
292 
292 
291 
291 
291 
291 
29L 


91  291 
.91  291 
.51,291 
.71 [291 
.8II29I 
.91292 
.11  292 
.21292 
.31292 
.11  292 
.31292 
.31  292 
.21292 
.31,291 

292. 

292 


61  293 
61;?93 
71293 


81 
91 


293 
293 


11:293 


.31 
.31 
.21 
.41 
.41 
.41 
.51 
.91 
.11 
.31 


292 
292 
292 
292 
292 
292 
293 
293 


11  293 
01  293 
91,293 
81  293 
71  293 
61 
41 


01 
11 
11 
01 
01 
01 
01 
81 
01 
11 
11 
21 
41 
51 
51 
7i 
11 
61 
71 
71 
81 
91 
81 


293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
293 
-293 
292 
293 
293 
293 
293 
293 
'293 
'293 
294 
'294 
294 


71 

61 

61 

51 

.41 

.31 

.21 

.41 

.41 

.51 

.51 

.51 

.41 


April.     Mny.    June.     July 


Aug. 


Sept.   Oct. 


-I— 


294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 


31  294 

41!294 

41294. 

31^294. 

31,294. 

21  294 

ll!294. 

91  294. 

11294 


21*293 
.21293 
,21293 
11293 
.21293 
,21293 
11294 
,11  294 
.i294 
11294 
01294 
11  294 
11  294 
21  294. 
31  294. 
41293. 
51  293. 
51  293. 
51  293. 
41293. 
293. 


11 
11 
21 
41 


294 
294 
29C 
293 
91,293 
91  293 
01  293 


01 
11 


293 


31 
21 
11 
01 
81 
91 
91 
81 
81 
51 


293 
293 
293 
293 
293 
293 
293 
292 
292 
292 


.51  292 

.61I292 

.71-292 

.81292 

.91  292 

.91  292 

,01292 

,11292 

11  292 

21292 

11 1-292 

011292 

01  292 

011292 

01  292 

91292 

91  292 

81-292. 

71  291. 

61291. 

51291. 

51  291. 

41291. 

411291. 

31  291. 

21291. 

11  291. 

01291 

91'291. 

71291 

81'.... 


.71  291 

.71  290 

.71290 

.61290 

.61  290, 

.51,290 

.611290 

.511290. 

.51290. 

.51|290. 

.4l'290. 

.41,290. 

.31:290. 

41  290. 

3i  289. 

211289. 

11  289. 

01  '289. 

91  -289. 

61289. 

71  '289. 

61  289. 

289. 

289. 
31J289. 
311289. 

289. 

289. 
21  289. 
11  -288. 

288. 


.01  288 
.81  '288 
.61288 
.51  288 
.61  288 
.511288 
.41|288. 
.31  288, 
.21,288 
.21  288 
.111288 
.21  288 


51 
41 


211 
31 


11 
01 
91 
71 
51 
21 
31 
31 
31 
31 
41 
41 
31 
31 
21 
11 
01 


51 
61 
61 
51 
51 
41 
41 
21 
61 
61 
71 
81 


288 
288 
288 
288 
288 
288 
288 
289 
289 
289 
289 
289 


81,289.31 
.81  289.31 
.91  289.21 
.91  289.31 
.81  289.21 
.91;289.11 
.91289.01 
.01  289.01 


01 

11 

11 

.01 


'288. 
289. 
289. 
289. 
289. 
289. 
289. 
288. 
288. 
288. 
288. 
288. 
288. 
288. 
■288. 
288. 
288. 


81  288. 
61i288. 


91  289 
01  289 
11  289 
31288 
21,288 
11288 
01 '288 
91  288. 
81  288 
71  289, 
91  289 
91  289. 
81  289. 
81-289. 
81  289. 
81-289. 

289. 

289. 


61 
81 
81 


289.01 
288.01 
'280.01 
280.01 
11:280.01 
01,288.91 
011288.91 
91  288.91 
91  288.81 
91  288.91 
81  288.91 
911288.91 
91  288.91 
01i288.9l 
Ol'288.91 
11  288.81 
280.01 
280.01 
280.11 
289.11 
280.21 
280.31 
280.21 


280.31 
2S0.21 
280.11 
280.01 
280.01 
280.01 
288.01 
280.01 
280.11 
280.21 
280.31 
280.41 
280.51 
280.41 
280.51 


Dec. 


230  71 
280.71 
280.71 
280.71 
280.61 
280.71 
280.71 
280.n 
280.81 
280.81 
280.81 
280.n 
289.81 
280.81 
280. n 


li 
01 
11 
11 
21 
21 


280.511280. 71 
280.61280.71 
280.61280.71 
289.71  280.61 
280.61 
280.71 
280.81 
280.81 
280.81 
280.81 
289.71 
280.81 
280.81 
280.81 


280.71 
280.61 
280.81 
i280.81 


280.81 
280.71 
280.71 
280.71 
280.61 
280.71 
280.71 


GaOISO    of    StRRA^IS:      O.SWHOf>-ON-KIDA-SK.\Kr.V    Rasix,       liCt'i 

OswKOO  RrvKtt  ABOVE  Dam  at  Minetto,  N.  Y. 
The  gage  used  since  1907  has  been  of  the  weight-aiidK-haiii 
tyiK-,  the  box  containing  the  gflge  scale  l>eing  attached  horizontally 
to  the  coping  of  the  right-hand  abutment,  a  few  feet  iii>-fttn?ani 
from  the  crest  of  the  dam.  The  standard  datnm  for  this  gage  is 
295.18,  the  chain  length  being  9.1  foet.  The  gage  was  established 
April  18,  1 904,  and  is  read  each  morning  bv  Ttoy  L.  Smith.  Water 
is  diverted  to  the  Oswego  canal  at  the  right-hand  side  and  to  the 
Minetto  Shade  Cloth  Company's  race  at  the  left-hand  side  of  tho 
stream. 

JUtan  Daily  BlevoHon  of  Waifr-mrface  (Barge  Canai  jDotum)  (tf  Otvuvo  River  ahove  Dam 
al  Minetto.  A'.  Y. 


364  Rkport  or  Statk  Enciinkkr. 

OswEfio  River  opposite  Battle  Island. 
A  gage  was  established  September  14,  1900,  on  the  Oswego  river 
opposite  Battle  Island.  This  station  was  maintained  by  the 
United  States  Geological  Survey  in  cooperation  with  this  Depart- 
ment. The  nsnlts  may  bo  found  in  the  Supplemrnt  o£  the  Report 
of  the  State  Engineer  and  Surveyor  of  New  York  for  1902, 
pagos  86-91;  for  190.^,  pagi-s  41-43,  and  for  1904,  pages  512- 
513.  The  gage  readings  were  discontinued  in  1905.  On  Maj- 
25,  1907,  a  gage  was  erected  by  this  Department  on  the  right- 
hand  bank  of  the  Oswf^n  river  opposite  Battle  Island  and  directly 
across  the  stream  from  the  former  gage.  Readings  of  this  gage 
have  been  taken  by  Smith  Sharp.  The  zero  of  the  gage  is  at 
elevation  294.42.  The  new  gage  consists  of  a  vertical  board, 
gradnatoil  to  feet  ami  lenllis. 


Mean   Dailu  Elnalion  o. 


)  0/   Oturga  Ri'ht  eppotilr. 


II 


..'300.22  30 


tuM.asDt.fa 

>«.I2W3.32  306.22  JOS. 8r 
«.72  3a3  32  306  12,30e.ffi 
10,42  302.92  306.12  306.02 


jo.va  juD.iA  9ja-£i  oji 
H.04  306.16303.47  30 
35.M  306.17  301.42  30 
M  ST  30S.M  303.47  3D 


.    301.32  303.12  305  3f 


.    .    301  .S2  303.' 

n 301.62303.L 

IS  .  301.62303  6230S. 36307 

in Ml. 42303.." "" 

IT 300.62303.. 

IS  301.62303.. 

ID.     .     .       .  301.92303  I 

20 301. S2  303,1 

21     301  S2303,i 

22 301.42  3M.; 

S3 301.42  3M.i 

24 302.12  305.! 

!S.,. 303  22  306.; 

28 303.22  306.' 

27 302.12  306. < 

28 3U2.O2  306.' 

29 301  .B2  .... 

30 302.02  .... 

31 302.72  .... 


.14  3O6.OT302.it. 30 
.e7  305.BT302.M']0 
.12  306.12  302  82  301 
«3  305.86  302. 6J2VI 


.7^  OM.tGl  aUX.OO  20 

.47  304.42  301.72  20! 
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Utan  Daily  DiKiarat,  Stamd-ftet,  of  Otveto  River  oppotUt  BaUlt  tttand. 


nary  1  to  27:  esllmated  fluw  probablr  excessive 


'  oppaaile  Balik  liland. 


MONTH. 

Maii[inuiii. 

Me&n. 

Per 

drainace 

1909. 

t.mo 

IS 

1 

3 

252 
028 

1 

12 
2 

1 

29S 

i 

1 

2 

0 

85 

1 

1 

1 
0 

300  Kki-out  ok  State  Esui.neeb. 

OswEcio  HivEu  uti-ow  BArrLE  Island  Dam, 
A  i; li ii i  I i-atiii- weight  gugc  was  orecte<l  on  the  down-stream  ciul 
of  the  ri)^ht-haii(l  abutment  of  the  Battle  Island,  or  Braddock's 
dam,  April  11.  190+,  bv  II.  U.  Lvoii,  of  this  Department.  The- 
fjage  reads  deoiinally  from  zero  to  y  feet,  the  standard  elevation 
of  the  water-surfaee,  when  the  gage  reads  zero,  being  301.00, 
and  the  chain  length  being  11.78  feet.  The  gage  is  read  caeh 
Illuming  by  Smith  Sharp. 

Uran  Dailu  Bteralion  nf  Walrr-nafoet  (Sorve  Canai  Dofvm]  t/  Omego  River  below  Battle 


Gaoino  of  Streams:    Oswego-Oseida-Skneca  Basin.     367 

Os\VK(iO    HlVKK    AUOVK    HaTTLE    IsI.ANn    DaM. 

TIlis  gayo  i.-i  attatrheil  to  the  iip-ritrL-ain  vcrtii'dl  face  of  tlio  rif^lit- 
haiul  Bbiitnifiit  of  thp  dam.  It  wa^  established  April  11,  li)04. 
In-  II.  v.  Lyon,  ami  rcadinpi  arc  taken  each  morning  by  Smith 
Shai-p.  The  j;age  cimsist?;  of  a  vortit'al  b:>ard,  subdivided  to  feet 
anil  tenths  by  copjiercil  staplt-s,  and  reads  from  zero  to  9  feet. 
Water  is  diverted  to  sii])ply  tlie  Oywego  canal  at  the  right-hand 
side  of  the  stream  and  to  the  raeeway  of  a  large  wi>od  pidp  mill 
at  the  left-hand  side.  The  elevation  of  the  zero  mark  of  the  crest 
gage  is  ;i(l(i.l4,     Tlie  crest  of  the  dam  is  at  elevation  al>ont  1105.00. 

Mean  Daily  EUto 


368  Kepokt  of  State  Engineer, 

Oswego  Kivek  at  Mouth  of  Watekhol'se  Creek,  Fii.tox, 
N.  Y. 
AVatorhouse  creok,  sometiiiios  incorrectly  called  Black  creek, 
enters  the  Oswego  river  in  the  north,  or  lower  portion  of  Fulton. 
A  record  of  the  stag^  of  Waterhonse  crerk  has  b:en  kept  since 
April  9,  1904,  hy  this  Department,  The  stage  of  the  water  is  de- 
termined by  measuring  down-stream  from  a  reference  ])oJnt  on 
the  outer  comer  of  a  square  gray  stone  in  the  west  end  of  the  north 
abutment  of  the.  North  First  street  bridge,  crossing  Watcrhoiise 
creek  between  the  Oswogo  river  and  the  Oswego  canal.  The  ele- 
vation of  the  reference  point  i:*  315.00. 


Mtan  Daily  Elevation  of  H'o/rr- 


IBnrge  Canal  Datum)  of  Oiaifgo  Afnr  at  Mouth  of 


3I0.S8  309.77  a 


310.42  309 .21  31 


Gagi^'o  of  Streams:    Oswego-Oneida-Seneca  Basin.     3G9 

Oswego  River  above  Lower  Dam  at  Fulton,  N.  Y. 

The  elevation  of  the  water-surface  at  a  point  above  the  lower 
dam  at  Fulton  is  determined  each  morning  by  this  Department. 
A  vertical  board  gage,  reading  to  feet  and  tenths,  is  attached  to 
the  up-stream,  center  angle  of  the  upper  gates  of  the  lower  river 
lock.  The  gage  is  located  on  the  right-hand  bank  of  stream,  a 
short  distance  above  the  dam,  and  observations  have  been  taken 
since  April  9,  1904.  During  1909,  the  readings  have  been  taken 
by  measuring  down  from  a  reference  point  on  the  gage  at  elevation 
338.03. 

Mean  Daily  Elevation  of  Water-Swrface  {Barge  Canal  Datum)  of  Oswego  River  above  Lower 

Dam  at  Fulton,  N.  Y. 


DAY. 


Jan. 


1909. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


331.33 
328.63 
331.93 
331.33 
331.23 
332.13 
331.23 
331.43 
331.63 
332.63 
330.98 
332.18 
331.33 
331.53 
331.98 
331.58 
332.78 
331.08 
331.58 
331.63 
331.73 
331.58 
332.23 
333.38 
333.28 
333.08 
333.03 
333.08 
332.68 
332.58 
333.43 


Feb. 


March. 


332.98 
332.48 
332.53 
332.43 
332.58 
333.18 
333.98 
333.38 
332.98 
332.88 
332.78 
332.23 
333.03 
333 . 73 
333.18 
332.83 
332.38 
332.63 
332.83 
333.18 
334.03 
333.83 
333.83 
334.48 
334.93 
334.78 
334.88 
335.38 


334.83 
334.83 
334.78 
334.73 
334.58 
334.43 
335.30 
334.68 
334.23 
334.28 
334.33 
334.48 
334.48 
335.03 
334.58 
334.38 
334.33 
334.13 
334.18 
334.13 
334.63 
334.33 
333.78 
333.78 
334.18 
334.53 
334.63 
335.13 
334.83 
334.83 
334.73 


April, 

May. 

June. 

334.73 

334.58 

333.53 

334.78 

335.33 

333.43 

334.73 

334.93 

333.38 

335.13 

334.93 

333.43 

335.23 

334.78 

333.38 

334.68 

334.83 

334.08 

334.63 

334.83 

333.73 

334.53 

334.73 

333.38 

334.73 

335.43 

333.38 

334.78 

334.93 

333.43 

334.83 

334.93 

333.48 

334.88 

334.73 

333.48 

334.78 

334.83 

334.03 

334.88 

334.83 

333.33 

335.03 

334.78 

333.28 

335.08 

335.33 

333.03 

335.18 

334.88 

332.93 

335.33 

334.63 

333.03 

335.13 

334.63 

333.08 

335.03 

334.58 

333.58 

334.93 

334.58 

333.03 

334.93 

334.33 

332.78 

334.83 

334.83 

332.53 

334.78 

334.23 

332.53 

334.23 

334.03 

332.48 

334.73 

333.93 

332.43 

334.48 

333.88 

333.33 

334.20 

333.73 

332.48 

334.43 

333.73 

a 

334.48 

334.33 
333.83 

a  Record  discontinued. 
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()8WK(;()  UiVKK  AHovK  ()s\VK(a)  Fai.i.s  Dam,  Fl  lton,  IX.  Y. 

OWrvaticnis  of  the  stn^e  of  wat(»r  in  the  pond  alK>vo  the  Oswop) 
Falls,  or  r|)]K*r  F'iilt<ni  dam,  have  In^en  taken  by  this  Department 
since  April  0,  1904.  A  frap:.*  was  formerly  hK'ated  on  the  river 
wall  at  the  rijrht-hand  side  of  the  stream,  1(>  feet  ui>-stream  fnnn 
the  crest  of  the  dam.  Dnring  1{)01)  readings  have  l>een  taken  each 
morninp  by  nuasiirin^j:  down  from  a  reference  point  ccmsistini? 
of  an  arrow  cnt  in  the  co])ing  of  tlie  river  wall  near  its  n])- 
stream  end.  The  elevation  of  the  reference  judnt  is  3r)r>. 00.  The 
water-elevation  above  the  u])per  and  lower  dams  in  Fulton  is  con- 
trolle<l  by  mills.  Th(*se  mills  hav(»  cai)acity  suttici<»nt  to  utilize 
the  entire  flow  in  ordinary  or  b>w  staices  of  the  stream. 

Mean  Daily  Elrvation  of  Wattr-6urfacr  (Barge  Canal  Datum)  of  Osxcego  River  above  Oswego 

J' alls  l)am.  FuUon,  \.   Y. 


DAY. 


Jan.      Feb. 


1 
2 
3 
4 

5 

6 
7 
K 
9 
10 

n 

12 
13 
14 

15 
16 
17 
18 
1» 
2) 
21 
22 
23 
24 
2.S 

2rt 

27 
2H 
29 
30 
31. 


1909. 


346 
345 

•no  ■ 

348. 
'347. 
■  349 
348. 
347 
347 
348 
348 
347 
347. 
347 
347 
347 
348. 
347. 
347. 
347. 
347. 
347. 
347. 
349. 
349. 
'MS. 
'MH. 
•MH. 

:m. 

349. 


Juno.  July. 


Aug.  !  Sept.  Oct. 


Nov. 


30  348.50  349 
80  348. eo  349 
40  349.7i)  349 
00  348  5.5  349 
50  348.25,350 
80  348.90  350 
65  349.90l351 
40  349.00'350 
30  349.451350 
70  348  60  349 
15  348.55  349 
Q0  348.fv5<349 
25  348  65  349 
35  34a.  65  348 
30  348.60  350 
20  348.25  349 
90  348.38  349 
55  348.50  350 
75  348  50  349 
35  348.90  349 
35  349.85  350 
10  349.70  349 
25  349.70  349 
.■WS  350.39  349 
00  350.90  :i50 
90  350.80  ;i.T0 
S.5  350.50.3o0, 
75  300.40  351 

10 350. 

50 30 

45. 350. 


45  350 
60  350 
35  350 
20  351 
00  350 
25  350 
00  350 
20  350 
15  350 
80  350 
90  349 
80,350 
95' 350 
80  350 
00  350 
80  350 
75  351 
15  351 
50  351 
50  350 
20  350 
40  350 
20  350 
50  350. 
20  351. 
10  3.50. 
20  350 
0.') ;«). 
♦»350. 
tJ5  350. 
65  .... 


60  350 
73  351 
551350 

19  350 
50  351 
50|350 
50  350 
40  350 
55  351 
40a51 
40  3.50 
60  351 
70  351 
70  350 
80  350 
95  352 
00  350 
80  350 
05  350 
85  350 
70  350 
70  350 
a5  351 
(K)350 
35  350 
40  349 

20  349 
15  349 
05  349 
20  350 
..  349 


I 


05  349 
.50  349 
.75  349 
65  349 
20  349 
.65  350 
65  349 
85  349 
80  349 
00  349 
90  349 
40  349 
001350 
95:349 
80  349 
05'349 
90348 
60  348 
70  348 
60  349 
50  349 
401348 
10  348 
30:H8. 
10  348. 
95  .'M8. 
85  349. 
S5»48. 
80  348. 
25  347. 
80  .... 


55  347 
40  347 
45  347 
40  348 
35  348 
40  348 
65  347 
40  347 
30  347 
25  347 
30  348 
20,347 
05  347 
501347 
10347 
a5'347 
95  346 
95  348 
85  347 
90  346 
05,346 
65  347 
65  347, 
.55  347 
6.5  348. 
45.346 
5.5  347. 
55  347. 
20  347. 
95  347. 
...347. 


80348 
45  347 
40,347 
951347 
05  347 
751347 
05J347 
451348 
301347 
55  347 
501347 
65  347 
40  347 
30  347 
25  347. 
05  347. 
95  347 
30  347 
55  347. 
8,5  347. 
75  347. 
05  348. 
15  347. 
25  347. 
35  347. 
75  347. 
40  347. 
45  347. 
25  347. 
50  347. 
20  347. 


50  347 
85  347 
30  347 
30  347 
30  347 
40  347 
55  347 
25  347 
55  347 
60  347 
40  347 
30  347 
25  347 
15  346 
40  347 
85  347, 
25  347 
20  346 
45  347 
55  347. 

51  346 
05  34ft 
65  346. 
65  346. 
45  347. 
45  347. 
35  347. 
45'M6. 
80  346. 
70  346. 
35  .... 


601347 
30  347 


30 


25 
95 
55 
50 


347 
347 
347 
347 


80;347 
30,347 
30  347 
30  347 


10 
50 
50 
20 
15 
40 


65 
45 
20 


347 
347 
347 


95  347 
50347 


15 
45 


347 
347 


901347 
85  347 


30 
85 
80 
90 
90 
15 
75 


347 
347 
347 
346 
347 
347 
347 


347.25 
347.45 
347.30 
347.35 
347.45 
347.15 
347.50 
20i347.55 
aO'347.30 
30  347.10 
051347.05 
40.347.25 

3o:347.ao 

20  347.20 
00,347.20 
40347.10 
50  347.10 
25.346.90 
20;347.15 
551347.20 


25 
05 
85 
45 


35  347 
95,347 
70  347 
40  347 
347 


I 


347.35 
347.20 
347.25 
347.20 
40  346.75 
25  347.20 
05  347.16 
40  347.70 
30  347.25 
25  347.05 


Dec. 


347.20 
247.25 
347.15 
347.30 
347.65 
347.30 
347.25 
347.25 
347.35 
346.90 
347.20 
347.70 
347.35 
347.30 
347.30 
347.50 
347.35 
347.25 
347.10 
347.50 
347.45 
347.30 
347.40 
347.40 
347.30 
347.20 
347.30 
347.30 
347.45 
347.70 
347.40 


Gaoi: 
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(>8\VK<iO    lilVKIl    AT    TIIK    iloLTH    OK    Ox    CitKKK,    NkAK 

Flltox,  X.  Y. 
Ox  creek  eiittr?  the  Oswego  river  four  miles  south,  or  up-stream 
from  Pulton  ami  on  the  left-hand  side.  A  gage  was  established  at 
the  highway  briilge  just  iibove  the  month  of  Ox  ereek,  April  12, 
190-1,  by  this  Department.  A  vertical  gage,  graduated  decimally 
by  coppt'V  stajdes  and  reading  fnmi  zero  to  9  feet,  is  nscd.  The 
gage  is  attached  to  the  ilown-strt'am  side  of  the  bridge  near  the 
left-hand  abutment.  The  elevation  of  the  zero  mark  is  347.71. 
Loirk  No,  7,  or  ilcirseniau's  liK-k.  ]*  h>eate<I  across  the  river  fnim 
Ox  cr(ok.  A  iK'nch-iiiark  is  lot-sited  on  this  lock  at  elevation 
3.14.5;!. 

Mean  Diilu  Elrvatiim   of  Wafer 

DAY.  Jnn,  I  Feb.      tbr.    April,  I  May.  '  Ji 


11352.41  JJI.m|3JD.9J 


31 35I.S1  .. 
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Oswego  Kiver  below  Site  ok  Old  Hokseshoe  Dam. 
The  gage  at  this  statimi  was  erected  April  13,  1904.  It  is 
hx-atcil  on  tho  right-hand  bank  of  the  Oswego  river  on  a  strip 
of  land  between  the  river  and  Oswego  canal,  a  short  distance 
Ik'Iow  giiard-lcK'k  No.  2.  The  readings  are  taken  by  means  of  a 
weight  and  chain  in  CJinjiinction  with  a  horizontal  scale.  The 
scale  is  attached  at  one  end  to  a  large  bnttonwood  tree.  The  other 
end  projects  over  tho  water.  Readings  are  taken  usually  about 
noon  each  day  by  Frank  Jf.  Hughes. 

Mean  Daitv  BUvalion  of  Waltr-iurfaee  (Barte  Canal  Datum)  of  Otatgo  River  belou  Sift  of 
out  Hortahat  Data, 

DAY.  J*D.  ]  Feb.     tbr,     A|rlL    Ikr.    Junt. !  July.  I  ; 


..m9.M3S0.e4  351.Ml3S 
.  <3Sa.04  352.1M  351.74  3; 
352.71  351  .MSS 

I351.U3S2.M      a      ;<; 

l351.M351.64  3Ii3IH3.: 
. .  MB.U  3Sa.H  3S1.31  a52.H  31 


D4  3S0.!4'MT.M34 


. .  aJ0.T4'332.44  352.Z4| 
.  3J0.H  352.74  J5:. 11 ; 


13.54  351  .D 
a  351 .a 
13.44  351  S 


MR.M.HS.HiM 
31S.H  a  I34 
34D.  44!  348. 44  34 


3t8.Mi3ta.34  34 
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OswBao  RiVEB  ABOVE  SiTE  OF  Old  Hobseshoe  Dam, 
A  gage  consisting  of  horizontal  scale  with  weight  and  chain  was 
erected  a  short  distance  above  giiard-loi"!!  No.  2,  April  13,  1904-. 
One  end  of  the  gage  box  projects  horizontally  over  the  water. 
The  observer  is  Frank  il.  Hnghes,  Keadinga  are  usually  taken 
about  noon  each  day.  The  elevation  of  the  datum  of  this  gage, 
as  well  as  that  of  the  gage  below,  is  determined  from  a  l>encli- 
mark  on  guard-lock  No,  2,  having  an  elevation  3G0.91. 


DAY. 

Ju. 

F«b 

• 

19». 

360.0 

m.i 

1 

m 

i 

1 
1 

'asa 

3«. 

|: 
S6i: 

ssa. 
m. 

S: 

m'.\ 

SSl.D 

■3:; 

g 

I 

3S1.: 

si 

352J 

3 
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OSWKCJO    ItlVKEt    AT    lIlNMAXSVll.I.E   HkIIKJE. 

This  {Tape  i.-;  liK'atod  on  the  (iowii-wtrcam  sulv.  of  the  left-hand 
span  i)f  the  liridfro  orossiiip  Oswego  rivor  at  liinmansvillp.  The 
jja^'  h  of  the  chaiii-aml-wripht  ty\ic.  The  page  l)ox  is  attaobod 
horiziiiitHllv  t  >  the  hriilpo  floor  oiitsiile  the  hanil-railhig  and  the 
wale  i<  prailiiatetl  from  /ero  to  nine  fc<-t.  The  staiidani  datnin 
of  this  ttapc  is  :UK.iit:J.  I.eiifrth  of  ehaiii  is  l!l.tir>  ft.  The  frapc 
was  rstuliltshed  .\|>ril  Kt,  1004,  and  in  road  rach  dav  ahont  noon 
h,v  Frank  il.  lliifrhes.  The  pnpe  is  located  near  lock  Xo.  fi  on 
the  Oswcpo  canal.  A  l)eneh-niark  on  this  liwk  is  at  elevation 
:«!l.i'ill.  Cnrreiit-nieter  nieHsiireinoiits  wero  formerly  made  at  this 
hridpe.  lint  as  the  stream  is  ^ihstruetcd  hy  prass  at  times  and  there 
are  other  olijeclioiiahle  fcatiiri;^,  thise  meiisnreineuts  have  not  l>o<'n 
continued. 


.W™n  Daitii  El 

ration  nf  WaltT-nir/a 

fT  IBamr  Canal  Dolum)  af  Oneego  Kivf 

rat  Hin 

""" 

DAY. 

'■  J.n.      Ffb.      H«. 

April.-  1 

2 

1 

!S:!!S 

349.71  3M.» 
.  3iW.44  3S4  StJM  M  JMM  Ji 
JJ0.5l3M.U3U.2t  3£S.H31 
3flO.W  254. at  3S5.0t  3S5.H  3; 
SSl.M  a  iS54.g4  3U  24  31 
351.M3&3.1t  354. »4  365.31  31 


1.14  3U.g4  3at. 84  355.44 
351.11353.M.3M.M|3S5.3t  31 


352.14  3S3.0t  3M.21  ^'^.84  3! 


.|.U2.44!3SS.M3M.713S 
..  352,S1i3S5.M  351. W  31 
.    :i52.M'3U.ei  355.04  35 

.  352. 741355. M  355.21  36 

..I3M.44 ,355.54  35 

..|355.14 3,S6.14  35 
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OswKiJo  K[Vi:i£  iiKLow  Dam  at  Pimikxix,  N,  V, 
A  gage  vfos  pstablishpil  April  lli,  11104,  liy  this  Department,  and 
readings  are  tiaken  about  noon  each  (!ay  l)v  George  Archaiiibeau. 
The  gage  at  prof^ciit  a>vA  is  a  vortieal  sealo  dividcit  droimally  by 
eoppercil  staples  fnim  zero  to  nine  feet.  It  is  attacheil  tn  the 
dowii-streani  side  (if  the  PeiiilergaMt  ilill  on  the  right-hand  bank  of 
the  river.  The  gage  ztro  is  at  elevati.iii  352,!l,>,  The  gage  is 
bwated  2r)5  feet  down-stream  from  the  right-hand  end  i>f  the  dam. 

Mtan  Daily  Elevalion  ot  Waler-nir/ace  (Barge   Canal  i!>aJuTn)  of  Otviego  River  btlom  Dam 
at  Phoenix.  JV.    Y. 
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Oswego  Rivee  above  Dam  at  Phoenix.  N,  Y. 
Observations  of  the  stago  of  water  in  the  pond  above  Phoenix 
(lam  have  been  taken  by  George  Arehambeau  about  noon  each 
(lay,  beginning  April  IC,  1904.  The  gage  at  present  need  is  a 
vertical  scale  graduated  to  feet  and  tenths  by  copper  staples  and 
reading  from  zero  to  nine  feet.  It  is  attached  to  the  west  aide 
of  the  bulkhead  wall,  10.)  feet  east  of  the  east,  or  right-hand  end 
of  the  dam.  The  gage  i.s  a  few  feet  abo\e  tho  line  of  the  crest  of 
tho  dam  and  is  in  the  entrance  of  the  hydraulic  canal.  The  zero 
mark  is  at  elevation  .'i.')7.31.  The  crest  of  the  dam  is  at  elevation 
about  359.13.  Datum  of  this  gage,  as  well  as  that  of  tho  gage 
1h;1ow,  is  determine<l  from  a  l>eiioh-mark  on  the  Phoenix  guard- 
lock,  the  elevation  of  which  is  305.40.  Water  is  diverte<l  to  mills 
at  Iwilh  ends  of  tho  dam.  Flash-ltonrds  are  placed  on  the  dam  at 
times.  During  extremo  high  water  the  dam  i.s  fiul)merged  by 
bnek-waler  from  Ixlow. 


DAY.                Ju 

.  ,  Fdi.  i 

ISO*. 

I 

............... 

"Is? 

1  ;:::;::': 

:::::  3 

Ml 

'la 

liill 

siliai.n 

a 

Jl^J'Sf 
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GAGES  ON  ONEIDA  LAKE  AND  RIVER. 

Oneida  lake  has  a  water-surface  area  of  80  square  miles  and  lies 
at  an  elevation  of  370  feet  above  tide.  The  drainage  basin  within 
a  radius  of  10  miles  to  the  south  and  west  is  relatively  flat,  with 
numerous  swampy  tracts.  The  lake  receives,  through  Chitte- 
nango  and  Oneida  creeks,  drainage  from  an  extensive  area  of  the 
central  New  York  platnau  and,  through  Wood  and  Fish  creeks 
on  the  east,  drainage  from  a  portion  of  the  west  slope  of  the 
plateau  bordering  the  Adirondack  mountains.  On  the  north  the 
drainage  area  is  less  extensive  and  the  inflowing  streams  are 
small.* 

The  outflow  from  the  lake  through  Oneida  river  joins  Seneca 
river  at  Throe  River  Point,  forming  Oswego  river.  From  Brew- 
erton  to  Three  River  Point  the  distance,  in  a  straight  line,  is  but 
eight  miles;  following  the  windings  of  the  stream  it  is  sixteen 
miles. 

Oagea  for  Determining  Elevation  of  WaUr-twrface  on  Oneida  River. 


LOCATION. 


Three  River  Point 

Below  Oak  Orchard  dam. 
Above  Oak  Orchard  dam. 
Below  Caughdenoy  lock. 
Above  Caughdenoy  lock. 

Brewerton 

^Sylvan  Beach 


Distance  in 

BilUBS.* 


From 
Three 
River 
Point. 


Usual  time  of 
reading  gage. 


0 

0 

6.3 

6.3 

0 

5.3 

7.4 

12.7 

0 

12.7 

4.0 

16.7 

21.6 

38.3 

7  a. 

m. 

6  a. 

m. 

:7p. 

m. 

6  a. 

m. 

;7p. 

m. 

Ha. 

m. 

8  a. 

m. 

8  a. 

m. 

8  a. 

m. 

Present  type  of  gage. 


Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Graduated  board. 


*  Measured  along  course  of  stream  on  U.  8.  Oeological  Survey  topographic  map. 

a  A  portion  of  the  drainage  area  is  shown  on  the  Syracuse,  (/hittenango,  Oneida.  Oriskany, 
Morrisville,  Cazenovia  and  Tully  topographic  atlas  sheets  of  the  United  States  Geological 
Survey. 
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OnKIHA  ItlVEll  AT   TllltKK   KlVKK   Poi.\T,   X.    Y. 

A  vertical  gage  is  att>ac-ho<l  t.)  the  right-haiid  aidt'  of  the  u])- 
streaiii  eiiil  of  the  jiicr  nearest  Ihc  left-hand  hank  of  Oneida  river 
on  the  highway  bridge  crossing  the  river  at  Three  River  Point. 
This  gage  is  so  located  ns  Ui  .show  the  water-level  at  the  inoiiths  of 
Oiieiila  and  Seneca  riverri,  and  at  the  head  of  Oswego  rivtr.  The 
gage  is  gradnateti  decimallv  from  zero  to  nine  feet  and  has  been 
n-ad  each  morning  by  J.  Chamlierlain,  Ix-ginning  April  1(J,  1004. 

Mean  Daily  Elnalion  <if  Waler-mr/act  I  florur  Canal  Daiun)  0/  Oneida  Hirer  at  Three  Rirrr 


..  sm.in\3a.tT 3M.S1 


MA7  3WA7  3M.n  X 
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.   Onkida  River  at  SfiiuoEi-i'EL's  Briikib,  Euclid,  N.  Y. 

The  gaging  station  was  established  August  30,  1902,  and  is 
niaiutaiiied  by  the  1'.  S,  Geobigical  Survey  in  cooperation  with 
this  department.  It  is  located  seven  miles  up-stream  from  Thrte 
Kivcr  Poiut, 

Observations  of  stream  stage,  whieh  are  taken  each  morning 
and  evening  by  Louis  lIcArthur,  are  made  from  a  gage  above  Oak 
Orchard  State  dam,  0.4  mile  above  Schroe]>pel's  bridge.  The 
fjage  readings  have  been  taken  above  the  dam  to  avoid  backwater 
from  ice  or  other  causes  as  far  as  pits^ible.  A  calibration  curvo  for 
tho  cross-section  of  the  stream  at  Schroeppel's  bridge  has  lx>en 
obtained  by  current-meter  measurements. 

Above  a  certain  slage  the  dam  befonics  submerged  and  tho  dis- 
charge is  nnxlified.  A  special  rating  table,  deduced  from  measniv-  . 
nieiits  made  during  the  period  of  submergence,  is  used  to  calculate 
the  dL-K-harpe  during  the  high-wiiter  perind.  Alluwaiiec  is  made 
for  the  opening  :)f  lock-pad  die-;  in  winter,  and  for  flash-boards 
when  used. 

Mtan  Daili/  DiKhargt.  Snoad/cel,  of  Onrida  Rim  ai  Schrorppefi  Bridge.  Euclid.  N.    ¥. 
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Oneida  River  below  Oak  Okciiakd  Dam. 
A  gage  was  eroclcil  \>y  this  D(]iartni(iit,  April  23,  1004,  on  the 

ficiii?*  r  jiilcs  ftt  tlip  lock  <  \it  hi  low  Oak  On-hanl  dam.  The  gage  is 
gradiialed  decimally  fnun  zero  U\  nine  f^'ct,  l)y  means  of  coi>(X'n?d 
staples.  Readings  arc  taken  each  iixirning  and  night  by  Louis 
ilt-Arthur. 
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0-NKIDA   RlVKR   AHOVK  OaK    DliLTIARD   DaM. 

Headings  of  tho  water-surface  elevation  abov©  Oak  Orchard 
dam  were  taken  by  the  U.  S.  Geological  Survey  from  a  reference 
point  on  the  lock  wall,  beginning  August  30,  1902,  as  described 
ia  connection  with  the  gagings  at  Schroeppel's  bridge.  April  23, 
1904,  a  gage  was  placed  on  the  fender  piles  a  short  distance  above 
the  entrance  to  the  lock  above  Oak  Orchard  dam  by  this  Depart- 
ment, Preceding  June  5,  1907,  the  zero  of  this  gage  was  at  eleva- 
tion 3G0.64,  Beginning  .Tune  5,  1907,  tlio  datiiin  has  been  at  eleva- 
tion 360.83.  Readings  are  taken  each  morning  and  night  by  Louis 
!McArthur.  The  gage  is  vertical  and  is  gradiiatcil  decimally  by 
means  of  coppered  staples. 

tfnin  Djflir  Blejialimi  of  Waier-iarface  (Bargt  Canal  Dalum)  of  Oneida  River  above   Oak 
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()xt;illA   HlVKK    UKLOW    J.OlK    AT   ("ArdlinKNOY,    X.    Y. 

A  vertical  gago  was  onvtcd  by  this  Department  on  the  fender 
piles  at  the  left-hand  side  of  Oneida  river  Ixdnw  Oaiigbdeiioy  lock, 
April  22,  liKM-.  The  gage  is  divided  dwinially  to  feet  and  tenths 
l»y  means  of  eo]>jM'r(Hl  staples  and  reads  from  zero  to  nine  fcrt. 
The  7.oT«  mark  is  at  elevatinu  ;j(>:t.!);t.  Headings  of  this  {mge  and 
nNo  rif  tile  gnp'  alxive  the  hw'k  are  taken  enoh  morning  hy  Adniram 
Hart. 


Utan  Dailu  Eleraliim  af  Wall 


Bargt  Canat  Datum)  of  Oneida  River  bebno  iMet 


Caiiahdrnog,  N.   Y. 
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Oneida  Kiveb  above  Lock  at  Oauohdenuy,  K.  Y, 

This  gaging  station  was  establisht^l  Aprill  22,  1904,  the  gage 
being  located  just  above  thi?  lock  at  Canghdenoy.  During  1908  and 
1909  the  eel  weirs,  which  were  formerly  located'  at  this  place, 
were  removed  and  a  masonrj'  dam  conatructed  across  the  Oneida 
river.  A  side-cut  canal  extends  f<)r  several  hundred  feet  up-stream 
from  the  dam  and  lo<;k.  The  gage  is  liK'ated  in  its  former  position 
above  the  lock  in  the  side-cut  canal,  and  accordingly  it  shows  ap- 
jn-oximately  the  level  of  the  river  as  it  exists  at  the  head  of  the 
.-ide-cnt  several  hundred  feet  above  the  dam. 

During  the  year  1909  the  eiinditions  were  arbitrarily  changed 
from  time  to  lime,  as  a  result  of  construction,  which  was  in 
[irogresa. 

The  zero  mark  of  the  gage  is  at  elevation  Mt'i.^1,  Barge  canal 
datum.  The  gage  coiisi?ts  of  a  vertical  Ixiard,  ^Vh  x  fi  inches, 
divided  to  feet  and  tenths  by  coppered  s^taples  and  reading  from 
zero  to  R  feet. 

Readings  are  taken  each  morning  by  John  P.  Tlillyer. 

Mean  Daiie  EUi-ation  0}  Waiir-mTSace  {Bitrgf  Canal  Dalum)  ef  Oneida  Ricer  abtmt  Lock 
al  Caughdmo]/,  jV.   ¥. 
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Oneida  Riveb  at  IIioiiway  BRrnoK,  Brkwerton,  N.  Y. 
A  gBge  is  attached  to  the  left-hand  face  of  a  square  timber  crib 
filled  with  stone,  adjacent  (o  the  fender  piles  immediately  up- 
stream from  the  center  pier  of  the  swinging  span  of  the  highway 
bridge  at  Brewerton,  This  bridge  is  located  close  to  the  foot  of 
Oneida  lake  and  the  gage  shows  very  nearly  the  stage  of  the  lake. 
The  gage  was  erected  April  22,  1904,  and  was  read  during  1909, 
each  morning  by  W.  M.  Hubbard. 

aS  Water-mrface  (Barp<  Cannt  Drtxtm)  aj  Onrtda  River  at  Bighaaji 
Bridf.  Bmcrriim,  N.  Y. 
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Fish  Ceebk  at  Sylvan  Beach,  N.  Y. 

Fish  creek  enters  Oneida  lake  at  the  easteim  end  of  the  lake. 
The  channel  of  the  creek  ia  being  enlarged  to  serve  as  the  entrance 
of  the  Barge  canal  to  Oneida  lake  and  an  approach  is  being  ex- 
tended into  the  lake. 

A  gage  was  erected  July  1,  1904,  near  the  mouth  of  the  creek, 
the  readings  of  the  gage  showing  lake  level  at  this  point.  The 
position  of  the  gage  has  been  slightly  changed  at  several  timee 
during  Barge  canal  construction.  The  gage  ia  vertical  and  con- 
sists of  a  %  by  6-inch  board,  divided  to  feet  and  tenths,  the 
lower  5-foot  section  being  of  enameled  steel  and  the  upper  por- 
tion being  subdivided  by  coppered  staples. 

The  zero  mark  of  the  gage  was  at  elevation  370,  M«y  21,  1906, 
to  October  5,  1909,  when  it  was  removed  to  elevation  368.0,  Bai^e 
canal  datum. 

Headings  are  taken  at  8  a.  m.  daily  by  William  H.  I>unn. 
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ONEIDA  GREEK. 

Description. 

Tho  head  waters  of  Oneida  creek  are  in  northeastern  Madison 
county.  Above  Peterboro  the  drainage  is  mostly  through  a  swamp 
averaging  one-half  mile  in  width  by  2\i»  miles  in  length.  The 
stream  flows  easterly  from  this  swamp  to  the  foot  of  the  falls 
above  Munnsville.  In  the  vicinity  of  the  falls  the  stream  descends 
from  elevation  1,100  to  elevation  700  in  about  three  miles.  From 
Munnsville  to  Oneida  the  creek  flows  through  a  somewhat  dis- 
sected valley  of  one  mile  average  width,  bordered  by  steep  slopes 
rising  500  feet  or  more  within  a  distance  of  one  mile  on  either 
side.  North  of  Oneida  Castle  the  drainage  is  rather  flat.  Oneida 
creek  enters  the  eastern  end  of  Oneida  lake  near  South  Bay,  the 
elevation  of  tho  lake  being  at  370.  Water-power  is  utilized  at 
Oneida  Community  and  at  Munnsville.  A  feeder  dam  at  Oneida 
Castle  diverts  most  of  the  low-water  flow  to  the  Erie  canal  through 
a  feeder  2.9  miles  long  entering  the  c^nal  at  Durhainville.  The 
drainage  basin  as  a  whole  is  irregularly  pear-shaped  and  the  upper 
basin  is  broad.  The  slopes  are  steep  and  the  tributaries  are  well 
distributed  and  moderately  branching.  This  basin  is  shown  on 
the  Morrisville,  Oneida,  Chittenango  and  Cazonovia  sheets  of  the 
IT.  S.  Geological  Survey  topographic  map. 

Oneida  Creek  at  Kenwood,  N.  Y. 

A  gaging  station  was  established  at  the  Oneida  Community 
Dam  and  Silk  Mill,  June  11,  1007,  by  Rol)ert  E.  Ilorton.  A 
four  foot  enamelled  steel  gage  gi'aduated  to  hundredths  of  feet  is 
attached  to  a  tree  on  the  left-hand  bank  of  Oneida  creek,  175  feet 
lip-stream  from  the  dam.  The  dam  is  of  timber,  having  a  crest 
length  of  70.25  feet.  The  cre.^t  is  nearly  level  and  the  cross- 
section  is  uniform  throughout  the  entire  length.  A  board  gage 
with  painted  lOth-foot  marks  was  also  placed  in  the  tail-race 
immediately  lx?low  the  silk  mill.  The  silk  mill  contains  one  2 Cl- 
inch Hercules  and  one  24-inch  (\am(l(^n  water-wheel.  Records  are 
kept  by  Carl  Hatch,  showing  the  cre$t  and  tail-race  gage  readings 
each  morning  and  night,  together  with  tho  gate  opening  and  num- 
ber of  hours  run  i>er  day  for  each  water-wheel.     The  elevations 
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are  referred  to  an  assumed  bench-mark  consisting  of  a  chiselled 
cross  on  the  up-stream  corner  of  the  right-hand  abutment  of  the 
dam. 

Elevation  of  assumed  bench-mark 100. 00 

Elevation  of  crest  of  gage  zero 94.01 

Mean  crest  elevation  about 95 .  60 

Tail-race  gage  zero 82 .  97 

Current-meter  measurements  were  made  in  the  tail-raco  to  de- 
termine the  turbine  discharge  in  1907. 

The  results  of  gagings  at  this  station,  1898  to  1900,  inclusive, 
may  be  found  in  the  report  of  State  Engineer  and  Surveyor  for 
1902,  supplement,  pages  49-52.  Additional  data  is  given  in  the 
report  for  1906,  supplement,  pages  138-139. 


Mean  Daily  Discharge,  Second-feet,  of  Oneida  Creek  at  Kenwood,  N.   Y. 
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Monthly  Discharoe  of  Oneida  Creek,  at  Kenwood,  N,  Y, 
[Drainace  area,  63  square  miles.] 
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CIIITTENAXGO  CREEK. 

Description. 

Chittcnango  creek  is  the  principal  tributary  of  Oneida  lake 
from  the  south.  It  comprises  three  main  branches:  Butternut 
creek,  Limestone  creek  and  Chittenango  creek  proper.  The  three 
branches  join  near  North  Manlius.  Above  the  junction  of  Butter- 
nut creek,  Chittenango  creek  flows  through  an  irregular  dumbbell- 
shaped  area  extending  in  a  northwest  and  southeast  direction. 
This  area  lies  chiefly  in  the  dissected,  hilly  region  south  of  the 
line  of  the  New  York  Central  railroad.  The  length  of  the  basin 
is  about  22  miles.  Its  width  in  the  upper  portion  is  9  miles;  in 
the  middle  portion,  4  miles;  in  the  lower  portion,  7  miles.  The 
drainage  basin  is  deeply  rolling,  mostly  cleared  and  has  a  heavy, 
impervious  soil  with  extensive  sodded-meadow  areas.  The  soil  is 
underlaid  by  shalo  rock,  often  outcropping,  and  affording  numer- 
ous springs.  The  stream  tributaries  are  somewhat  sparse.  Marsh 
and  swamp  areas  aro  very  limited,  with  the  exception  of  the  Nelson 
swamp,  about  two  square  miles  in  area. 

There  were  formerly  several  water-powers  in  use  in  the  deep 
narrow  valley  between  Chittenango  falls  and  Chittenango.  The 
outflow  from  Cazenovia  lake  is  regulatx^d  and  there  is  also  a  reser- 
voir at  Erieville.  These  reservoirs  are  used  to  supply  the  summit 
level  of  the  Erie  canal.     The  capacities  of  these  reservoirs  are 
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given  as  follows  in  New  York  State  Barge  Canal  Eoport  for  1901, 
page  663: 

Erieville  Reservoir. 

Storage  capacity 318,424  cubic  feot 

Tributary  drainage  area 5.4  square  miles 

Water*«urface 340  acres 

Cazenovia  Lake. 

Tributary  drainage  area 8.7  square  miles 

Storage  capacity 206,997  cubic  feet 

Water-surface 1.7  square  miles 

The  head  of  the  stream  is  near  Erieville  reservoir,  which  is 
formed  by  a  dam  crossing  a  small  stream  valley,  formerly  tribu- 
tary to  Chenango  river  through  Eaton  brook.  Results  of  gagings 
of  Chittenango  creek  at  Bridgeport,  where  the  stream  debouches 
into  Oneida  lake,  may  be  found  in  the  report  of  the  State  Engineer 
and  Surveyor  for  1902,  Supplement,  pages  57-61.  Cazenovia 
lake  is  located  10  miles  below  Erieville  reservoir,  which  is  at 
the  head  of  the  stream  at  clevfation  .1,190.  From  its  outlet  to  the 
foot  of  the  plateau  at  Erie  canal  crossing  the  stream  descends 
770  feet,  the  distance,  following  the  general  trend  of  the  valley, 
being  11  miles.  At  Chittenango  falls  there  occurs  a  precipitous 
descent  of  about  100  feet. 

Chittenango  Creek  at  CniTTENANCfO,  X.  Y. 

A  current-meter  gaging  station  was  established  at  Main  stre<*t 
highway  bridge  in  Chittenango  village,  May  22,  1901,  by  K.  E. 
Ilorton,  for  the  TJ.  S.  Geological  Survey,  by  which  it  was  main- 
tained Until  July  9,  1905,  when  it  was  transferred  to  the  care  of 
this  Department.  Current-meter  measurements  have  been  taken 
and  rating  table  made,  from  which  the  accompanying  tables  have 
been  computed. 

The  stream  at  this  point  is  entrained  between  parallel  walls, 
affording  a  channel  50  feet  wide,  over  which  the  bridge  passes  at 
a  single  span.  The  bridge  stands  at  an  angle  to  the  thread  of  the 
stream,  and  has  a  span  between  abutments  of  57  feet  The  gage 
board  is  secured  in  a  vertical  position  to  the  right  abutment  on  the 
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up-stream  side,  and  reads  decimally  from  0  to  8  feet.  The  stage 
of  the  stream  is  oWrved  twice  daily  by  the  gage-roader,  Bessie 
M.  Kellogg.  The  bench-mark  is  on  the  iip-stream  comer  of  the 
coping  of  the  right-hand  bridge  abutment. 

Elevation,  l)ench-mark 458.39 

Elevation,  gage  zero 450 .16 

The  gaging  station  is  one-half  mile  above  the  State  dam,  di- 
verting water  for  the  supply  of  the  sunnnit  level  of  Erie  canal. 
The  freshet  of  December  15,  1901,  changed  the  cross-section  of 
the  stream  at  the  gaging  station.  S<*parate  rating  curves  have 
bet*n  prepared  for  the  periods  i)receding  and  folb)wing  that  date. 

Mean  Daily  EUvaiion  of  Waicr-surfacc  (Barge  Canal  Dalum)  of  Chittenango  Creek  at  Chitten- 

ango,  S.   Y. 


DAY. 


1.. 
2.. 
3.. 
4.. 
6  . 
6.. 
7.. 
8., 
9.. 
10. 

n. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


1909. 


Jan. 


451 
451 
451 
451 
451 
451 
451 
451 
451 
.  451 


Feb. 


41  451 
46  451 


Mar.  '  April. 


451 

451 
452 


41 

41 

f)l 

5(»,452 

51  451 
451 
452 


51 
51 
51 


451 


451 
451 
451 
451 
451 


.51452 
.561451 
.46  451 


451 
451 
451 
451 
451 
451 


51 
46 
51 


451 
452 
452 


452 


452 
452 
452 
4.S2 


.51  452 
.51  451 
.56.452 
.51  453 
.56  451 
.31  451 
.41,4M 
.36  45.'^ 
2(".  452 
.26  452 


451 


451 
451 
451 
451 


.71 
.91 

.86 
.76 
.91 


4.52 
452 


Wi  451 
96  452 
,86  452 

81  451 
,46  452 

61  452 
.m\b2 
.71  452 
.01  4.52 
.26  452 
.06  452 
.81  452 
.61  452 
.81  452 

26  452 
.21  452 
.06  451 
.96  451 
.21  451 
.91451 

91  451 
.56  451 
.01  451 

06  451 
.31  453 

06  453 
.01  452 
.21  4.52 
. . .  452 
. . .  452 
. . .  452 


91  452 
01  452 
01  452 
96  452, 
01  452 
21  453 
11453 
01  452 
11  452 
31  452 
96  452 
81452 
36  452 
21453 
11  452 
,11452 
96  452 
,86  452 
.91  452 
.96  452 
.96  452 
.81  452 
Sf)  452 
.96  452 
.46  452 
.31  4.52 
.66  451 
.61451 
.56  451 
31  452 
.31 


51 
51 

m 


BCay. 


452 
452 

452 


June.  '  July. 


Aug. 


56  452 
46  452 
06  452 
26  452 
81  452 
51 '452 
31452 
21  452 
.21  452 
.31  452 
,61452 
.86  452 
.m\h2 
.56  452 
51452 
.31  452 
.36  452 
.31  451 
.26  451 
21  451 
.11  451 
.01  451 
.01  451 
.96  451 
.81  451 
.76  451 
.16  451 
. . .  451 


76  451 
71451 
41451 
21.451 


26 
51 
61 


452 
451 
451 


51  451 
41  451 
66  452 
81  451 
76  451 


41 
41 
31 


451 
451 
451 


46452 
31452 
21451 
01  451 
01451 
91  451 
86  451 
86  451 
76  451 
71451 
81  451 
71451 
96  451 
91451 
,76  451 
.81 


71  451 
71  451 
66:451 
7l|451 
11451 
91451 
81451 
71451 
76  451 
01  451 
91451 
76451 
71  451 
71  451 
86  451 
61451 
06  451 
.71  451 
.6i;45l 
.61 '451 
.66  451 
.56  451 
.66  451 
.61  451 
.61  451 
.56  451 
.61  451 
.61  451 
.51  451 
.36,451 
451 


26  451 
36  451 
46  451 
36  451 
26  451 
31451 
21451 
41451 
51451 


41 
41 
46 
41 
41 
51 
41 
41 


Sept. 


Oct 


Nov. 


Dec. 


451 
451 
451 
451 
451 
451 
451 
451 


31451 


51 
56 


451 
451 


51 
56 
51 


451 
451 
451 


.41 
.31 
.21 
.11 


36  451 


451 
451 
451 
451 


41 
46 


451 
451 


21451 


451 
451 
451 
451 


I 


.11 
.31 
.41 
.46 
.5r451 
.41  451 
.51  451 
.56  451 
.71  451 
.66  451 
.71  451 
.61  451 
.56  451 
.46451 
.41  451 
.41  451 
.46,451 


41451 
26451 
51451 
56  451 
61  451 
66,451 
51i451 
71451 
56  451 
61  451 
46  461 
31  451 
41  451 
.61 '451 
31*451 
.36  451 
.36  451 


46  451 
51  451 
46451. 
36  451 
26451 
31  451 

51;451 

51451 
46'451 
41451 
36  451 
41,451 
561451 
41451 
36i451 
261451 
36,451 


66  451 
61  451 
46  451 
51:451 
461451 
51451 
451 
451 


51 
56 
61 
56 
51 


41 
36 
36 


451 
451 


26 
31 
31 
71 
61 
56 
51 
46 
51 
.56 


451 
451 
451 
451 
451 
451 
451 
451 
451 
451 
451 


451 
451 
451 
6i;451 
6l!45l 
56  451 
61451 
66  451 
61451 
61451 
61451 
451 


.66 
.51 
.51 
.46 
.56 
.51 
.61 
.41 
.46 


451 
451 
451 
451 
451 
451 
451 


.51 '451.41 

.51,451.36 

.61  451.26 

.61451.31 

.51  451.31 

.511451.41 

.51  451. 51 

.46  451.61 

.41451.51 

.51451.56 

.61 

.56 

.51  151  56 

.41  151.61 

.51  151.46 

.46 

.41 

.36151.46 

.26151.56 

.31  151.46 

.41  151.51 

.61  151.56 

.71,151.66 

.51 1 151. 51 

.46  151.46 

.51  151.41 

.51  151 

.56  151 


451.51 
451.41 


151.41 
151.41 


.61 
.81 


.41 
.41 


152.01 
151.91 
151.86 
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Currenl-meter  Discfuarge  Measurements  of  ChiUenango  Creek  at  ChiUenango,  N.  Y, 


DATE. 


1909. 
May  13. 
July  30 . 
Aug.  27. 


Hydrographer. 


A.  R.  Patch ke 
E.G.  Nlle.s.... 
E.G.  Niles.... 


Gage 

height. 

Area  of 
section. 

Mean 
velocity. 

Feet. 
2.24 
1.40 
1.50 

Square 
feet. 
124 
70.4 
74.5 

Ft.  per 

second. 

2.30 

0.697 

0.917 

DiB- 
charge. 


Second- 
feet. 
285 
49.1 
68.3 


Rating  Table  for  Chiitenango  Creek  at  ChiUenango,  N,  Y.,for  1909. 


ja 

S3 

o 


1.00 
1.10 
1.20 
1.30 
1.40 
1.60 
1.60 
1.70 
1.80 


• 

«» 

g 

i 

a 

1 

ja 

s 

i 

§ 

Q 

Q 

O 

30 

5 

1.90 

35 

5 

2.0'J 

40 

10 

2.10 

50 

10 

2.2;) 

60 

10 

2.30 

70 

15 

2.40 

85 

15 

2.50 

100 

15 

2.60 

115 

20 

2.70 

1 

O 


135 
155 
18J 
210 
240 
275 
315 
355 
393 


1 

1 

1 

8 

a 

S 

•  ■** 

OS 

s 

tQ 

O 

Q 

Q 

20 

2.80 

440 

45 

25 

2.9.) 

485 

45 

30 

3.00 

530 

50 

30 

3.10 

5S0 

50 

35 

3.2) 

630 

50 

40 

3 .  30 

683 

55 

40 

3.40 

7.^5 

55 

40 

3.50 

793 

60 

45 

3.60 

850 

60 

si 
ta 

•3 

ja 


cs 
O 


'  3.70 

910 

3.80 

970 

3.90 

1.035 

4.00 

1,100 

4.10 

1,170 

4.20 

1,240 

60 
65 
65 
70 
70 
70 


Mean  Daily  Discharge,  Second-feet,  of  Chittenango  Creek  at  Chiitenango,   N.    Y. 


DAY. 


1009. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean .... 


Jan. 


45 

50 

45 

45 

65 

60 

55 

55 

55 

55 

55 

60 

50 

55 

50 

55 

55 

55 

60 

55 

60 

195 

225 

210 

180 

180 

78 

108 

100 

85 

108 


Feb. 


liar. 


115 
115; 
100 
92 
240 
295 
70 
78 
125 
35 
135| 
92| 
65 
92 
180. 
168, 
135| 
115 
168 
940 
108| 
60' 
1,002 
485 
195 
135 
125 
168 


108 
125 
125 
115 
125 
168 
145 
125 
145 
195 
440 
375 
210 
168 
145 
145 
115 
100 
108 
115i 
115 
92| 
100! 

115; 

681 1 

605 

315, 

295l 

275 

195 

195 


April. 


liay. 


258 
258| 
315 
275 
240 
485 
580 
375 
258 
195 
168 
168 
195 
762 
395 
315 
275 
258 
195 
210 
195 
180 
168 
145 
125 
125 
115 
92 
85 
155 


84.2 


201 


203       252 


June. 


355     78 
335     78 


225 
168 


70 

78 


ISO  145 

258  108 

295  92 

258  78 

225  85 

315  125 

375  108 

355  85 

225  78 

225  78 

195  100 

240  295 

195  135 

168  78 

125,  65 

1251  65 

108  70 


100 
100 


60 
70 


85  65 

781  65 

92'  60 

78  65 

115  65 

108  55 

85  40 

92 


July. 


35 
40 
50 
40 
35 
38 
32 
45 
55 
45 
38 
32 
28 
32 
28 
38 
45 
50 
55 
45 
55 
60 
78 
70 
78 
65 
60 
50 
45 
45 
50 


190  88.0,  47.2 


Aug. 


45 
45 
50 
45 
45 
55 
45 
35 
40 
45 
60 
45 
35 
55 
60 
65 
70 
55 
78 
60 
66 
50 
38 
45 
65 
38 
40 
40 
45 
40 
40 


49.6 


Sept. 


38 
65 
60 
50 
55 
50 
40 
35 
38 
55 
55 
50 
45 
40 
45 
60 
45 
40 
35 
40 
36 
38 
38 
78 
55 
60 
56 
60 
55 
60 


48.8 


Oct 


5 
60 
55 
70 
66 
60 
55 
50 
55 
56 
60 
65 
60 
55 
65 
65 
60 
65 
70 
65 
65 
65 
70 
55 
65 
60 
60 
55 
65 
45 
50 


Not. 


55 

55 
65 
65 
55 
55 
55 
50 
45 
55 
65 
60 
55 
45 
56 
60 
45 
40 
35 
38 
45 
65 
78 
55 
60 
55 
55 
60 
45 
45 


69.5 


63.2 


Dee. 


45 
40 
35 
38 
38 
45 
55 
65 
56 
60 
55 
45 
60 
65 
60 
45 
45 
60 
60 
50 
55 
60 
70 
55 
60 
45 
65 
92 
125 
108 
100 


68.9 


3»2 
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Monthltf  DUchPTVe  of  ChiUenango  Creek,  at  ChiUenanoo,  ff.  Y, 
[Drainage  area,  79  square  miles.] 


MONTH. 


1009. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


DlSCHABOE  IN 

Seoond-fxst. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

225 

45 

84.2 

1.07 

1.23 

1.002 

35 

201. 

2.54 

2.64 

680 

92 

203. 

2.57 

2.96 

762 

85 

252. 

3.19 

3.57 

375 

78 

190. 

2.41 

2.77 

295 

40 

88.0 

1.11 

1.24 

78 

28 

47.2 

0.697 

0.687 

78 

35 

49.6 

0.628 

0.722 

78 

35 

48.8 

0.618 

0.692 

70 

45 

59.5 

0.753 

0.866 

78 

35 

53.2 

0.673 

0.754 

125 

35 

58.9 

0.746 

0.858 

LIMKSTONE  CREEK. 

DKSCRirTION. 

Tho  natural  source  of  Limestone  creek  is  on  the  slope  of  Tin- 
selor  hills  near  Erieville,  Madi.^on  county,  X.  Y.  In  tho  construc- 
tion of  the  Chenango  canal,  Tioughnioga  creek  was  diverted  and 
DeRuyter  reservoir  receives  the  drainage  tributary  to  this  stream 
above  the  point  of  diversion  and  also  that  from  additional  area 
tributary  to  Limestone  creek,  making  a  total  area  above  the  reser- 
voir outlet  of  18.8  square  niilcvS.  Tho  reservoir  has  a  capacity  of 
5O4:,468,(X)0  cubic  fec^t,  and  a  surface  area  of  about  1.0  square 
mile.  The  stored  waters  are  discharged  through  Limestone  creek 
during  tho  canal  navigation  season.  Water  is  diverted  to  a  feeder 
by  a  dam  bellow  Manlius.  Tho  feeder  is  used  as  a  water-power 
canal  to  supply  several  mills  ot  Fayetteville,  at  which  place  there 
is  a  second  diverting  dam.  The  feeder  enters  Erie  oanal  1.2  miles 
below  Fayette\"ille.  Power  is  also  developed  on  Limestone  creek 
at  Manlius  and  Edwards  Falls.  The  head  waters  of  Limestone 
creek  are  at  elevation  1,900  feet..  DeRuyter  reservoir  is  at  ele- 
vation 1,286  feet.  The  fall  of  the  stream  is  rapid  in  the  first 
three  miles  below  the  reservoir,  the  elevation  at  the  lower  end  of 
this  reach  at  Delphi  being  900  feet.  From  Delphi  to  Buellville 
the  creek  follows  a  winding  course  over  a  flat  valley  bottom 
averaging  about  one-half  mile  in  width.     The  descent  in  8  miles 
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between  these  points  is  150  feet.  Between  Buellville  and  Man- 
lius,  a  distance  of  two  miles,  a  fall  of  200  feet  occurs.  This  is 
mostly  concentrated  at  Edwards  Falls,  The  west  or  Watervale 
branch  of  Limestone  creek  joins  the  main  stream  below  Manlius. 
The  precipitous  descent  of  about  100  feet  in  a  short  distance  oc- 
curs at  this  branch  at  stone  quarry  falls.  The  drainage  basin  is 
shown  on  the  Syracuse,  Tully,  Chittonango  and  Oazenovia  sheets 
of  the  United  States  Geological  Survey  topogrophic  map. 

Limestone  Creek  at  Fayetteville,  N.  Y. 

This  gaging  station,  which  is  located  above  the  State  dam  at 
the  head  of  the  Erie  canal  feeder  in  Fayetteville,  was  established 
August  27,  1905,  by  C.  A.  Poole. 

The  gage  is  a  vertical  board,  graduated  in  feet  and  tenths,  and 
is  secured  to  retaining  wall  on  south  side  of  gates  at  entrance  to 
feeder,  about  55  fcc^t  above  crest  of  dam.  The  elevation  of  zero  of 
gage  is  429.53.  The  elevation  of  bench-mark  on  east  end  of 
north  retaining  wall  of  feeder,  42  feet  east  of  gates,  is  434.74. 
Observations  are  taken  twice  daily  by  C.  B.  Dunlop. 

The  dam  is  of  masonry  and  in  good  condition,  having  been  re- 
built in  1897.  It  is  of  trapezoidal  shape  with  an  approach  slope 
of  1  on  G  and  vertical  down-stream  face.  The  length  of  crest  is 
99.1  feet  at  an  average  elevation  of  431.18.  The  discharge  over 
the  dam  has  been  calculated  by  means  of  the  weir  formula,  using 
coefficients  derived  from  the  Cornell  University  experiments  made 
in  1898. 

The  flow  in  the  feeder  is  controlled  by  gateways  at  entrance. 
There  are  four  openings  in  the  bulkhead,  which  are  regul-ated  by 
means  of  drop  planks. 

A  gage  was  temporarily  maintaine'd  in  the  canal  feeder  at 
Fayetteville,  but  the  fluctation  was  so  slight  that  it  has  been  dis- 
continued. 

Water  is  also  diverted  through  the  cement  mill  on  east  side  of 
creek.  Current-meter  measurements  were  formerly  made  in  the 
raceway  to  mill,  and  in  the  canal  feeder.  The  freshet  discharge 
of  the  stream  can  be  determined  at  this  site,  but  a  separate  gaging 
station  was  established  at  Manlius  in  July,  1907,  to  determine 
the  low-water  flow. 
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n  of  H'o/fT-mr/off  (Bniv  Canal  Italum)  of  Limtttimt  Creek  a^lJW  £>om 

[u.  I       '->'"-     *l*i>.     U°y.    Juu.  I  July.  vc 

l2.JiH432  M43I  IK431.IiH(30  )W( 
.U43I.78  431  S430.784 

.4H4Sl,7S411.B3t».)l34 

.4K  431  .M  411  48  430.78  4 


U,S4a.73 
n. 7a  411. 8(1 
n.73  483.UB 

n.t3  4n.2» 

11.73  tS,H! 
B.W  432.0(1 
12 .48  433  .U 
12  33  433,13 
12.33  432.7)1 


11.78  411.63  430.73  4 


11.83  431.31430.53  4; 


S. 13  431. 8H  431.78  431,38  430  ee  4: 


a.KS  431.73431 .73  490. ON  430.78  4; 
a.TS  431.78  431,S3  431.08  43D.73  4; 


12.73  131 .73  431 .73  430, W<  430. S8  4; 


n  Daily  Elnation  of  Watn-ii 


\r  Canal  Dalum)  of  Lim 


■.t  Crctk  Feedrt  al 


DAT.            1  Ju..« 

,... 

""■■!- 

Mar,    June,  j  July.     Aut  1  S«pL      OcL     Hot. 

Ikcd 

mo. 

1            '           1           1           !            1 

■  |4».12  42H.S7  429 

■  420.17  429.07  42N 

\  lilili 

•      420.17429.07428 

:  :S:i?K!S 

d     '429.12428.87428 
a     ;429.17  428.82  428 

28.87429,07  428.87  428 

07129 
02  4!) 

ii 

02  428 

ii 
II 

ii 

ii 

11 

17  428 
t7  428 

S7  428 
ffl42B 

02  429 
92  42! 

II 

il 
ii 

)7  42S 

ii 

)7  42l! 

ii 

02  429 

02  428 

02  429 
07  428 

92  42( 

il 

g 

428 

!:::::::::::::::::. 

29.27  429.17  429.02  428 
a[.K  420,27  420.07  4M 
420.27:429.12  429.07  420 
420  22  420.07  420,02129 

429.I2|42N.97 128.07  429 
429.07  429,07  429.02  42fl 

li!:JtgS!5l:gg 

nil  III 

V:::::::;::::::::: 

; 
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Limestone  Creek  at  Manlius,  N,  Y. 

A  gaging  station  was  established  July  23,  1907,  by  Robert  E. 
Horton,  for  this  Department,  at  Wilcox  avenue  bridge  in  Man- 
lius.  The  gage  consists  of  a  triangular  box  containing  a  scale 
graduated  to  tentlis  from  zero  to  7.4,  and  a  chain  and  weight  by 
which  the  readings  are  taken.  The  gage  is  attached  to  the  bottom 
chord  on  the  down-stream  side  of  the  bridge.  The  length  of  the 
chain  and  weight  is  14.00  fe^t.  Readino;s  -are  taken  by  John 
Carroll  at  7  a.  m.  and  6  p.  m.  each  dav.  Current-meter  measure- 
ments.  are  made  from  the  down-stream  side  of  the  bridge,  starting 
at  the  face  of  the  left-hand  abutment  as  an  initial  point.  The 
bridge  is  subdivided  into  2.5-foot  sections  for  purposes  of  measure- 
ment.    The  span  is  73  feet. 


Mean    Daily    Gage    Height,    in    Feet,    of    Limestone    Creek    at    WilcoK    Avenue    Bridge, 

Manlius,  N.   Y. 


DAY. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

2.12 
2.25 
2.28 
2.30 
2.40 
3.00 
2.82 
2.70 
2.22 
2.48 
2.52 
2.40 
2.58 
2.58 
2.60 
2.78 
2.75 
2.75 
2.75 
2.72 
2.72 
2.65 
2.90 
3.95 
3.52 
3.40 
3.32 
2.72 
2.80 
2.95 
2.70 
1 

2.80 
2.58 
2.72 
2.85 
3.52 
t  3.80 
3.45 
3.48 
3.35 
3.60 
3.45 
3.32 
3.10 
2.80 
3.50 
3.70 
3.05 
2.82 
2.88 
5.00 
4.68 
4.30 
4.45 
4.98 
4.52 
4.65 
4.20 
4.20 

4.20 
,  4.02 
3.45 
3.20 
3.10 
3.10 
3.20 
3.10 
3.00 
2.98 
3.05 
2.95 
2.45 
3.10 
3.30 
3.15 
3.28 
3.65 
3.42 
3.28 
3.00 
3.08 
3.25 
3.45 
3.60 
3.80 
3.95 
3.80 
3.18 
2.70 
2.98 

3.65 
3.62 
3.68 
3.65 
3.70 
2.82 
3.42 
3.38 
3.40 
3.42 
3.55 
3.28 
3.35 
3.75 
3.60 
3.65 
3.48 
2.72 
2.90 
3.22 
3.32 
3.40 
3.32 
3.35 
3.42 
3.40 
3.45 
3.32 
3.62 
3.68 

3.76 
3.75 
3.72 
3.70 
3.52 
3.70 
3.95 
3.70 
3.70 
3.68 
3.65 
3.80 
3.65 
3.78 
3.68 
3.78 
3.65 
3.68 
3.55 
3.40 
3.50 
3.08 
3.10 
3.12 
3.00 
2.85 
3.00 
3.05 
3.05 
3.02 
3.10 

2.98 
3.05 
3.00 
3.20 
3.10 
3.10 
3.22 
3.10 
2.95 
2.90 
2.95 
2.78 
2.90 
2.78 
3.00 
3.05 
2.55 
3.02 
3.00 
3.02 
2.78 
2.80 
2.60 
2.72 
2.60 
2.78 
2.60 
2.48 
2.25 
2.15 

2.38 
2.35 
2.55 
2.65 
2.35 
2.50 
2.38 
2.60 
2.50 
2.62 
2.58 
2.68 
2.50 
2.48 
2.38 
2.50 
2.38 
2. .58 
2  42 
2.75 
2.52 
2.42 
2.70 
2.80 
2.62 
2.48 
2.68 
2.60 
2.50 
2.52 
2.65 

2.60 
2.35 
2.45 
2.10 
2.30 
2.48 
2.32 
2.60 
2.70 
2.65 
2.38 
2.45 
2.42 
2.20 
2.62 
2.42 
2.75 
2.58 
2.60 
2.72 
2.72 
2.70 
2.55 
2.55 
2.52 
2.42 
2.55 
2.40 
2.52 
2.35 
2.65 

2.45 
2.60 
2.35 
2.48 
2.75 
2.68 
2.45 
2.58 
2.60 
2.72 
2.55 
2.52 
2.68 
2.58 
2.55 
2.(i0 
2.58 
2.58 
2.72 
2.55 
2.68 
2.72 
2.52 
2.62 
2.65 
2.75 
2.60 
2.55 
2.62 
2.52 

2.58 
2.75 
2.70 
2.70 
2.78 
2.62 
2.75 
2.78 
2.78 
2.72 
2.62 
2.82 
2.78 
2.62 
2.58 
2.68 
2.65 
2.58 
2.78 
2.60 
2.72 
2.82 
2.58 
2.68 
2.6"^ 
2.65 
2.58 
2.68 
2.70 
2.65 
2.72 

2.72 
2.68 
2.65 
2.72 
2.72 
2.62 
2.70 
2.65 
2.68 
2.58 
2.65 
2.60 
2.58 
2.70 
2.68 
2.52 
2.68 
2.48 
2.52 
2.72 
2.60 
2.65 
2.40 
2.40 
2.55 
2.55 
2.40 
2.55 
2.45 
2.50 

2.68 

2 

2.58 

3 

2.52 

4 

2.62 

5 

2.60 

6 

2.62 

7 

2.72 

8 

2.60 

9 

2.58 

10 

2.58 

11 

2.70 

12 

2.58 

13 

2.88 

14 

2.&5 

15 

3.00 

16 

2  72 

17 

2.70 

18 

2  72 

19 

2.62 

20 

2  52 

21 

2.38 

22 

2  42 

23 

2  55 

24 

2  35 

25 

2  52 

26 

2  48 

27 

2  62 

28 

2  75 

29 

2.62 

30 

2  75 

31 

2  75 
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Currenl-meter  Diaeharge  Measurements  of  Limeatane  Creek  at  ManUus,  N.  Y. 


1000. 

Feb. 

11 

July 

20 

Aug. 

26 

Oct. 

27 

Clark  and  Gehrinff 

K.  C.  Nlles 

K.  C.  Nllcs 

A.  R.  Patchke 


Feet. 
2.9 
2.5 
2.55 
2.52 


Square 
feet. 
35.4 
31.0 
:<1.1 
28.1 


Ft.  per 
second. 
3.14 
1.08 
2.02 
1.70 


Second- 
feet. 
Ill 
63.1 
62.7 
47.8 


liUTTEKXUT  CREEK. 

Description. 

The  head  waters  of  Butternut  cre<»k  lie  at  elevation  1,700  feet, 
near  the  south  lino  of  Onondaga  county.  This  stream  drains  a 
narrow  basin  about  24  miles  in  length  and  having  an  average 
width  of  about  3  niiks.  The  stream  flows  in  a  southerly  direction. 
Jamesville  reseTvoir  is  loi-attnl  14  inileii  below  the  source  at  eleva- 
tion about  640.  Xorth  of  Erie  canal  the  stream  flows  out  into  the 
flat  lands,  at  elevation  about  400,  which  border  Oneida  lake  for 
a  width  of  several  miles.  Butternut  creek  is  joined  by  Limestone 
crec^k  near  Xorth  Manlius  at  a  point  about  IY2  miles  above  its 
junction  with  Chittenango  creek.  Erie  canal  crosses  the  stream 
4^/4  miles  below  Jamesville.  Above  Erie  canal  crossing  the  slopes 
aro  steep  and  the  tributaries  are  mostly  short  laterals.  James- 
ville  reservoir  lias  a  capacity  of  170,000,000  cubic  feet.  The 
water-surface  area  is  252  acres.  At  a  distance  of  2.35  miles  be- 
low Jamesville  is  a  dam  which  diverts  part  of  the  stream  to  the 
Orrville  feeder.     This  feeder  is  2.25  miles  in  length. 


BUTTKRXUT   CkKKK  NEAR  JaMESVILLE,   N.  Y. 

A  gaging  station  was  established  on  Butternut  creek  at  the 
first  bridge  above  the  head  of  the  Orrville  feeder,  July  25,  1907, 
by  Robert  E.  llorton,  for  this  Department.  The  gage  is  located 
about  2  miles  below  Jamesville,  and  measurements  at  this  point 
will  show  the  supply  to  the  canal  available  from  Jamesville  reser- 
voir and  the  Orrvdlle  feeder.  A  box-and-chain  gage  is  bolted  to 
the  hand-rail  of  the  bridge  on  the  up-stream  side.  The  gage  scale 
reads  from  zero  to  7.5  feet,  and  the  length  of  the  chain  is  13.00. 
The  current-meter  measurements  are  made  from  the  down-stream 
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side  of  the  'bridge,  using  the  face  of  the  right-hand  abutments  as 
an  initial  point  The  bridge  is  subdivided  at  two-foot  intervals 
and  the  span  is  40  feet.  The  gage  is  read  at  7  a.  m.  and  6  p.  m. 
by  Marie  Brandt. 


Mean  Daily  Gage  Height,  in  Feet,  of  Butternut  Creek  near  Jamesvillc,  N.   Y. 


DAY. 

Jan. 

Feb. 

Mar. 

April. 

Hay. 

June. 

July. 

A"g. 

Sept 

.     Oct 

Nov. 

Dec. 

1909. 

1 

2 

3 

1.00 
1.00 
0.90 

1.00 
1.00 
1.40 
1.40 
1.60 
1.40 
1.30 
1.00 
1.00 
0.90 
0.90 
0.90 
0.95 
1.00 
0.90 
0.80 
0.80 
0.90 
1.75 
1.90 
3.00 
3.15 
3.20 
3.50 
3.30 
3.45 
3.00 
3.00 

2.80 
2.40 
2.25 
2.00 
2.00 
2.00 
2.10 
2.30 
2.40 
2.35 
2.50 
2.70 
2.90 
2.15 
2.15 
2.00 
2.00 
2.15 
2.45 
2.90 
2.90 
2.00 
2.05 
2.00 
2.20 
2.25 
3.10 
3.00 
3.00 
3.40 
3.50 

3.20 
3.40 
3.55 
3.15 
3.25 
3.35 
3.35 
3.35 
3.15 
3.00 
2.45 
1.75 
1.60 
1.65 
1.55 
1.60 
1.60 
1.95 
1.95 
1.85 
1.80 
1.70 
1.55 
1.85 
1.90 
2.00 
2.00 
2.15 
2.75 
2.80 

2.60 
2.40 
2.40 
2.40 
2.15 
2.10 
2.20 
2.40 
2.25 
2.10 
2.15 
2.15 
2.00 
1.90 
1.90 
1.80 
1.90 
1.95 
1.90 
1.90 
1.75 
1.75 
0.65 
0.65 
0.70 
0.70 
0.75 
0.85 
0.85 
0.65 
0.60 

0.50 
0.40 
0.40 
0.30 
0.30 
0.40 
0.35 
0.35 
0.45 
0.45 
0.56 
0.55 
0.45 
0.35 
0.35 
0.30 
0.30 
0.25 
0.25 
0.15 
0.20 
0.15 
0.15 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.10 
0.15 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.56 
1.00 
1.00 
1.00 
1.10 
1.25 
1.30 
1.25 
1.20 
1.20 
1.10 
1.10 
1.20 

1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
1.00 
1.05 
1.20 
1.20 
1.20 
1.20 
1.20 
1.25 
1.30 
1.50 
1.35 
1.30 
1.30 
1.30 
1.30 

2.C 
2.G 
2.0 
2.0 
2.0 
2.1 
2.2 
2.0 
2.0 
2.0 
2.0 

i.g 

l.S 
1.8 
1.8 
1.9 
2.0 
2.0 
1.0 
1.5 
1.3 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 

0     1.05 
0     1.00 
0     1.05 
0     1.15 
0     1.15 
0     1.10 
0     1.00 
6     1.00 
0     1.00 
Oi    1.00 
0'    1.00 
0>    1.30 
5     1.20 
5     1.20 
5     1.25 
5     1.20 
0     1.16 
0     1.10 
0     1.10 
5     1.00 

5  1.06 

6  1.06 
Oi    1.00 
O:    1.00 
0     0.86 
0     0.80 
0     0.80 
5     0.75 

0.95 
1.00 
1.00 
1.00 
1.00 
0.85 
0.85 
0.90 
0.90 
0.90 
0.90 
1.00 
0.95 
1.00 
1.10 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.90 
0.90 
1  00 

0.90 
0.90 
0.85 

4 

0.90 
0.80 
0.80 

0.85 

5 

0.75 

6 

0.75 

7 

0.80 
0.80 
1.50 
1.60 

0.75 

8 

9 

10 

0.70 
0.70 
0.60 

11 

1.40 
1.40 
1.50 

0.55 

12 

0.60 

13 

0.70 

14 

15 

16 

17 

1.30 
1.30 
1.20 
1.00 

0.90 
0.80 
0.80 
0.80 

18 

0.95 
0.90 
1.20 
1.35 
1.40 
1.50 
1.40 
1.30 
1.10 
1.10 
1.05 
1.00 
1.00 
1.00 

0.80 

19 

0.90 

20 

0.95 

21 

1.05 

22 

1.10 

23 

1.30 

24 

1.30 

25 

1.45 

26 

1.25 

27 

1.20 

28 

1.20 

29 

5     0.76     100 

1.20 

30 

6     0.75 
.     0.70 

1 

0.90 

1.20 

31 

1.30 

hjarge 

Mca.9U 

remen 

l8  0f  E 

^uttern 

ul  Creek  nea 

r  Ja 

meaville,  .V.  1 

r 

• 

DATE. 

Hydr 

ograpl 

ler. 

Gage 
height. 

Arei 
sect 

%  of 
ion. 

Mean 
velocity. 

Dis- 
charge. 

1909. 
Feb    11.... 

Clark  and 
A.  R.  Pate 
E.  C.  Nilef 
E.  C.  Nilej 
A.  P    Patf 

Gehri 
;hke. . 

ng. . . . 

Feet. 
1.65 
1.94 
1.35 
1.60 
1.33 

1 

5 
2 
3 
2 

■are 

± 

9.4 

1.3 

8.3 

7.7 

7.6 

Ft.  per 
second. 
1.60 
2.03 
1.17 
1.54 
1  29 

Sei 
/ 

:ond- 
eel. 
63 

May  13 

July  29 

Aug.  26 

Oct     27 

104 

i 

33   1 

5 

58  2 

'hke. . 

35  5 
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GAGES  OX  SEXEOA  RIVER. 

Senoi^a  river  peceives  the  drainage  from  the  central  group  of 
lakes  lying  southwanl  from  Lake  Ontario.  The  drainage  basin 
ii<  rolling,  though  not  precij)it<)ns,  excepting  for  the  deep,  narrow 
valleys  crossing  it,  in  which  the  lakes  are  situated,  and  certeiii 
a<l(litional  valleys  not  at  the  j)res(nt  time  occupied  by  lakes. 

(lage.^  have  bren  maintained  on  Seneca  river  and  its  main  tribu- 
taries during  1000  at  the  place's  named  in  the  following  tiible: 


STREAM. 


Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Onondagft  outlrt 

OnondaK.1  lake, . 
ix'neca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river.... , 

Clyde  river , 

Clyde  river 

Ganargua  creek.. 

Ganargua  creek. 


Location 


Three  River  Point  a 

Gascon  reef 

Belgium  (new  bridge) 

Mud  lock  (foot  of  Onandaga  outlet) 
Foot  of  Lake,  Long  Branch 


Near  Iron  pier  -head  of  lake — S>TapuBe. 
Below  d;im,  BaldwinsviUe 


Above  dam,  BaldwinsviUe 

Below  Jack's  reef,  Eel  weir 

Above  Jack's  reef,  State  ditch 

Bonta's  bridge,  1  mile  west  of  Cross  lake 

I 
Mosquito  point  bridge 

N.  Y.  C.  &  H.  R.  R.  bridge,  U  miles  west  of  Fox  Ridge. 

West  Mud  lock,  foot  of  C^iyuga  lake 


Clyde 


Lyons 

2  miles  west  of  Newark 

2\  miles  cast  of  Palmyra  (Harrison  mill) . 


Ddtancc 

inMilbb 

FROM — 

Present  type 

Three 

Station 

of  gage. 

River 

to 

Point. 

station. 

0 

0 

1 

Board  with  cop- 
pered staples. 

.9 

,     ■' 

Board  with  cop- 
pered stapleiw 

1  0 

1.0 

Cluin  and  ulumb- 
boh. 

7.0 

5.1 

Board  with  oop- 
1      pered    stopJo. 

7,9 

.9 

1 

Bmrd  with  cop- 
pered   staples. 

12  5 

4.6 

Refer  nee  point. 

12.4 

,        5.46 

Chain  and  plumb- 
bob. 

12.5 

0.1 

Cialvanised  staple 
.      gaiee. 

20.8 

8.3 

Board  with  cop- 
pered staples 

23.2 

2.4 

Baud  with  cop- 
pered staples. 

26.4 

32 

Board  with  cop- 
pered   stapln 

35.6 

9.2 

Board  with  cop- 
pered staples. 
Chain  and  plumb- 

40.8 

5.2 

bob. 

49.0 

8.2 

Board  with  cop- 
pered staples. 
Chain  and  plumb- 

56.4: 

15.6c 

bob. 

67.6 

11.2 

Chain  and  plumb  • 
bob. 

76.3 

8.7 

QuAd  and  plumb- 
bob. 

81.0 

4.7 

Board  gage. 

a  Gago  on  Oneida  river  highway  bridge. 

h  Continuing  on  Seneci  river. 

e.Leaving  Seaeca  rivo:  at  m3uth  of  Clyde  river  near  Monteiuma  45.8  miles  from  Three  Blftf  Foiiii 
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Seneca  River  at  Head  of  Gascon  Reef  near  Belgium,  N.  Y. 

A  gflfje  wa3  established  at  tho  head  of  Gascon  reef,  about  one- 
half  milo  north  of  Belginm,  N.  Y.,  April  16,  1904,  by  this  De- 
partment. The  gage  is  vertical  and  consists  of  a  board  graduated 
from  zero  to  8  feet,  attanhe<l  to  the  down-stream  end  of  the  right- 
hand  face  of  the  wall  of  a  culvert  under  the  fowing-path  on  the 
right-hand  bank  of  Seneca  river  al>out  niidlength  of  the  break- 
water at  Gascon  roof.  The  zero  of  the  gage  is  at  elevation  300,31, 
and  readings  arc  taken  each  morning  by  Solomon  Walts. 

Mean   Dail'j  Ekcalioti  i>f  Wnli-r-surjne--  {Bnrg-  Canal  Oalum)  qf  Sencea  Rirer  at    Head  of 
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Seneca  Rivee  at  Highway  Bridge,  Belgium,  N.  Y. 
A  box-and-chain  gago  was  t-stablished  on  the  down-stream  end 
of  the  right-hand  pior  of  the  bridge  across  Seneca  river  at  Bel- 
gium, April  14,  1904,  by  this  Department,  The  gage  seal©  reads 
decimally  from  zero  to  9  feet.  Tho  sUndard  chain  length  is  20 
feet  and  the  gage  datnm  358.27.  Readings  arc  taken  each  morn- 
ing by  Solomon  Walts. 


Mtan  Dallv  Elevation  of  H 


annt  Datum)  of  Srnrca  Rivtr  at   Highieatl 


Jan.  [LF<b.      Hif.    AfXI.    H>y.    J< 


m3tQ.v.3esA7i3a.n 


...  .l2.S7H5.17!3«.ITMt.ST36 
IT  »B,77|I».07  sas.lT  3tI.S7  36 
77  M2.aT3M.87  W.17  3«.47  38 

^,17i3M.T7  «6.07  3aS.S7  38 

:.I7|3H.BT3«.1T  388  87  38 
:,37  38(.47<lB5.07i38B.77  38 
_    __J.S736l.37:3ai>.17f38S.e7  3e 
77  381.07  3fit.S7  388,171388,87  3H 


67  3I1!.77'3«4  07  3K1.57  38S.37  M 


S7  36S.77l36S.I7  3» 


M3  87<aM  17  365  37S84.77  3A 


3S5  27  361.27  .W4.m 


Seneca  Rivkr  at  iluo  Lock  xeah  Loxo  Br-incii,  Livekpool 

P.  O.,  N.  Y. 

A  gage  was  cstnblihcd  at  tho  junction  of  Oswego  oanal  with 

Seneca  river,   April   16,  1904,  by  this  Department.     This  gage 

also  shows  approximately  the  water-level  at  the  junction  of  Seneca 
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river  and  Onondaga  outlet.  The  gage  is  vertical  and  reads  from 
zero  to  9  feet  and  is  subdivided  to  tenths  of  feet  by  coppered 
staples.  The  gage  zero  is  at  elevation  360.49.  Readings  are 
taken  daily  by  Frank  Shane. 


Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Seneca  River  at  Mud  Lock 

near  Long  Branch,  Liverpool  P.  O.,  N.  Y. 


DAY. 


1009. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

TO 

11 

12 

13 

14 

16 

16 

17 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


360 
300 
360 
360 
360 
361 
361 
361 
361 
361 
361 
361 
361 
361 
1361 
!361 
361 
361 
361 
361 
361 
361 
361 
362 
362 
362 
362 
362 
363 
363 
362 


89 
79 
79 
99 
49 
79 
89 
89 
89 
89 
79 
79 
69 


Feb. 


362 
362 
362 
362 
363 
363 
363 
363 
363 
363 
363 
363 
363 
363 


99 
99 
99 


Mar.    April. 


365 
365 
365 


.99  365 
.09  365 
.19:365 
.29  365 
.39  365 
364 


59 


364 


59  363 
50  363 
50  363 


49 
49 
59 
59 
79 
99 
69 
79 
79 
89 
89 
09 
09 
99 


363 
363 
363 
363 
364 
364 
365 
366 
366 
365 
365 


.491364 
.29  364 
.29  364 
.39  364 
.39  365 
.39  365 
.49  365 
.491365 
.49  364 
.491364 
.89  364 
.19  364 
.39  364 


59 
09 


364 
364 


09  365 
99  365 
99  3L5 
..365 
365 
365 


99  365. 
99  365. 
79  365. 
79  365. 
49  365 
49  365 
29  365 
09  365 
99  365 
99  365 
99  365 
89  365 
89  365 
99  365 
09  366 
19  366 
19366 
09  366. 
99  366 
79  366 
69  366 
59  366 
39  365 
59  365. 
79  365. 
39  365. 
49365. 
59  365. 
79  365. 
69  365. 
69  .... 


BCay. 


69  365 
79  365 
79  365 
79  365 
79  365 
69  366 
69  366 
69  366 
59  366 
59  366 
59  366 
49  366 
49  366 
89  366 
19  365 
29  365 


June. 


29 
29 
29 


365 
365 
365 


19  365 
09  365 
09  365 
99  365 
89  365 
79  364 
49  364 
39  364 
291364 
19  364 
19  364 
..  364 


.391364 
.:9  363 
.49  363 
.79  363 
.99  363 
.19  363 
.19  363 
.09  363 
.19  363 
.191363 
.29  363 
.29  363 
.19  363 
.09  363 
.99'363 
.99,363 
.991363 
.89  363 
.79  363 
.591362 
.49  362 
.39  362 
.19  362 
.09  362 


09 
99 
99 


July. 


362 
362 
362 


.29 
.19 
.19 


Aug. 


Sept. 


361 
361 
361 


89  362 
891362 
79  362 
79:361 
79  361 
361 
361 
59  361 
49  361 


.19,361 
.191360 
.09  360 


.99 
,89 


360 
360 


49 
39 
19 
19 
19 
09 
09 
99 
89 
79 


361 
361 
361 
361 
361 
361 
361 
360 
361 
361 


79j361 
79  361 


89 
59 
49 


362 
362 
362 


39  362 


29 
19 
09 


362 
362 


,79 
59 
.59 
.49 
.39 
29 


361 
361 
361 
361 
361 
361 
361 


89  360 
.79  360 
.791360 
.691360 
.49  360 
.49  360 
.49  361 
.39,361 
.29  361 
.29361 
09  361 
.99  361 
191361 
.19  361 
19  361 
19  361 
19  361 
19  361 


09  361 

(9' 361 

09  361 

99  360 

99  360 

99  360 

99  360 

99  360 

99  361 

.99  361 

.89361 

.89 1 361 

89  361 


.09 
.09 
.09 
.  9 
.99 
.99 
.99 
.99 
.09 


Oct 


361 
361 
361 
361 
361 
360 
.360 
360 
360 


09 
09 


Nov. 


360 
360 


Dec. 


.09  360 


.89 
09 


361 
361 


.09,361 
.09|360 
.09;  361 
.09361 
.09  361 
19  361 
19  361 


.09 
.09 
.09 
.09 
.09 
.09 
.99 
.19 
.00 


09  360 
29  360 
09:360 
99360 
99361 
99  361 
99  361 
361 


99  361 
.99 
.99 


,99 


360 
360 
360 
361 
361 
361 
361 
300 
360 


19 
19 
19 


361 
361 
361 


19 
19 


361. 
360. 


09 
09 

19361.09 
.19 


19  360 
19  360 
19,3eO 
09  360 
360 


.09361 
.09  361 
.09  361. 


19 
.59 
09 
09 
09 


361 
361 
361 
361 


360 
360 
360 


.19  360 
.09  360 
.191360 
...'361 


99 

89 

89 

99 

09 

09 

09 

09 

99 

99 

89 

8 

79 

79 

89 

99 

99 

59 

59 

69 

79 

09 


361 

361 

361 

361 

361 

361 

361 

361 

361 

361 

361 

361 

361 

361 

361 

561. 

361. 

361. 

361. 

361 


.20 
361.39 
361.39 
361.30 
89  361.39 
59  361.59 
29  361.49 
49  361.19 
49  361.19 
39  359.89 
39  360.59 
39  361.19 


39 
59 
39 


361.39 
361.29 
361.29 
29  361.39 
39  361.39 
39  361.49 
49|361.49 
49  361.49 
39  361.39 
49  361 
59  361 


.59 
59 
49 


30 
39 
19 
19 


361 

361 

361.09 
39  360.99 
39  360.99 
29  360.79 
29  360.89 
..1360.89 


I 


OXONDAGA  CREEK. 

Desckiptiox. 

Onondaga  lake  receives  the  drainage  from  two  principal  tribu- 
taries, Onondaga  creek  and  Otisco  lake  outlet,  or  Kine  Mile 
creek.  The  lake  is  drained  by  a  short  outlet  about  one  mile  in 
length,  entering  Seneca  river  at  Mud  Lock.  The  outlet  was 
formerly  improved  by  the  State  for  the  purpose  of  draining  lands 
adjoining  the  lake  and  reducing  the  flood  level.  The  accompany- 
ing table  shows  the  maximum  recorded  stages  in  the  lake  at  vari- 
ous times.  The  fall  from  the  foot  of  the  lake  to  Seneca  river  is 
very  slight.  The  stage  is  aflFected  by  a  growth  of  aquatic  plants 
so  that  the  discharge  from  the  outlet  is  apparently  not  a  direct 
function  of  the  stage.     The  stage  of  the  lake  is  also  affected  by 
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the  stage  of  Seiiiva  river.  It  i-  stated  that  flows  in  Onondaga 
lake  a^ually  rfc-efle  before  the  niaximnni  ^tage  of  Seneca  river, 
feo  that  at  tiim?  the  current  in  the  outlet  i?  reversed  and  water 
flows  from  the  river  into  th«»  hike.  A  detailed  description  of  the 
<irainage  lm>in,  with  n*<nlt-  of  current-meter  measurements  niade 
in  the  outlet,  may  Ik*  found  in  the  report  of  the  State  Engineer 
and  Surveyor  for  1004,  page?  404-.101. 

O.NOXOAOA   OlTLKT   NKAU  Lo.\<;   IJlJANCMI,  LlVKRPOOL  P.  O.,  X.   Y. 

A  gage  was  e<tal>li<h<d  by  thi-^  Department,  April  16,  1904,  in 
the  head  of  Onondaga  outlet.  The  pre-^ent  gagi*  is  a  vertical  boanl 
scale  reading  from  zero  to  0  feet,  divi<Ied  into  tenths  of  feet  by 
copp(»red  staples.  It  is  attached  to  a  branching  willow  tree  on 
the  right  l>ank  of  the  outlet  abcait  300  feet  above  the  highway 
bridge,  leading  to  Long  Branch  station  of  the  Syracuse  &  Bald- 
winfiville  Electric  railroad.  Reading-^  are  taken  each  morning  by 
Joseph  Kenncnly.  The  gage  zero  was  at  elevation  360.07,  pre- 
cofling  March  27,  1907,  and  at  elevation  361.07,  beginning  March 
27,  1907. 


^fian  Diiily  Elf  ration  of  WfUrr-surfocf  <  Btirw  Canal  Datum)  of  Onondaga  Outlet  near  Long 

Hrauch,  Lir*rpitol  P.  ().,  \.    Y. 


DAY. 


Jan.      Feb. 


I  '  I 

Mar.     April.     May.    June.     July.     Aug.     Sept,     Oct.  .  Nov,     Dec. 


1 

2 
3 
4 

5 

« 
7 
H. 
9. 

10. 

11 

12 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 


1909. 


3ni 

361 
361 
361 
3<ll 

:m 

361 

:m 
:m 
:m 
m2 

3».2 
3fi2 

■m 

3«i2 
3H2 
:m 
362 
3H2 
3(i2 
,362 
1362 
3(i2 
362 
362 


26 

27. 

28. 

20. 

.'« 

31. 


:3fi3 
3>i,3 
•Mi 


'3(i.3 
|3fi3 
303 


17  363 
17  363 
.27  3<a 
37  3»i.3 
47  3».3 
57  3<« 
.67  3r.3 
.77  M] 
S7  3»»3 
97  3K^ 
07  3f.3 
07  Mi 
07  Mi 
OlM-i 
17  36.'? 
17  3(v? 
17  Mi. 
17  3'i.3 
27  36;i. 
37  3fi.3. 
47  3fi;i 
57  3fW. 
67  3W . 
77  3»i.'>. 
97  366. 
37  366 
37  36(). 
37  36(i. 
37  ... . 
37  . . . . 
37  ... . 


.37  366 

.17  3W'. 

.17  3(i5 

07  3»» 

,17  3aV 

.27  3U5 

47.^5 

77  'M) 

77  3«v) 

67  3»i.5 

67  M"} . 

57  M'i 

.57  3(»5 

A7M-) 

.47  3r..5 

47|3(o 

.47|3»i.5. 

57  :?(i.') 

.57  3t4. 
57:3r4. 
57,3(4. 
H7  364. 
57  3»i.) . 
57  365. 
07:3<i.'). 
17i3«M. 
27,3U5. 
17  3(k'). 

3r.5. 

3«i5. 

365. 


07  365 
07  365 
97  3IV5 
87  3(V5 
77  3^0 
67  M'} 
67  3»V.) 
57  3»« 
0/  Mu^ 
47  'Ml 
47  Ml 
37  3t;) 
37  My 
27  M\ 
27  M\. 
17  M). 
17  3ei<). 

07  my 

97  M'r 
87  M). 
87  3«.6 
97  3«i6. 
©7  Ml 
17  3r,5 
37  M'} 
57  'M'tii 
77  M'i. 
77  Ml 
77  3»o. 
77  365. 
77  .... 


87  ... 
87  3a5 
97  Mi 
97  3»M 
97  3t>«i 
87  3<Mi 
87  3<Ui 
87  36<) 
77  M^ 
77  M\ 
77  3(» 
87  3»i.-, 
97  3^-) 
17  36<i. 
47  M] 
47  Mk 
47  3to 
37  3»o 
37  M"). 
27  3(i5. 
27  36.). 
17  3«i.r 
97  M"). 
77  My 
67  3(i,-v 
57  3r4 . 
37  'MA . 
27  3(4. 
17  3(4. 
17  3(4. 
..  304. 


.  3f4 
77  3(4 
87  3(4 
97  3(4 
07  3(4 
07  3>4 
07  3(..3 
17  3(i3 
I7  3r»:< 
.07  3(i3 
97  Mi 
97  3(^'? 
97  3»>;< 
07  303 
07  3(Ki 
.07  3»i;V 

97  3«):r 

87  3»i.3 
.77  3tW, 
.()7  3(W 
57  363. 
57  3«W. 
47,:^»3. 
27'3(».3 
07:<02 
S7  362. 
67  362. 
47  362. 
47  3(i2. 
47  362. 
37 


27  362 
27  M2 
17  362 
17  362 
07  362 


07 

87 
57 


362 
302 
3(52 


67  3(n . 
87  361 . 
87  361 . 
77  3r)l 
77  361 . 
()7  3(U . 
67  361 . 
57  3()1 . 
47  361 . 
37  361 . 
27  361 . 
27  361 , 
17  3(il. 
17  361 . 
07  361 
07  361 . 
97  361 . 
97  361 . 
97  361 . 
87  301 . 
87  3(>1 . 
87  361 . 
..'301. 


.67  361 
.47  361 
.27  361 
.17  3(51 
17  361 
07  361 
07  361 
07  361 
97  361 
97  361 
97  361 
97  361 
87  361 
87  361 
77  361 
77  361 
87  361 
87  361 
77  361 
77  361 
77  361 
67  301 
67  361 
67  361 
(S7  3(51 . 
67  3(51 , 
67  361 . 
67  3(51 . 
07  301, 
67  361 , 
67  361. 


.67  361 
.67  361 
.57  361 
.57  361 
57  361 
47  361 
.47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
57  361 
57  361 
57  361 
57  361 
57  301 
47  361 
37  361 
37  361 
27  361 
17  361 
17  361 
17  ... 


17  361 
.17  361 
.27  361 
.27  361 
.27  361 
.27  361 
.27  361 
.27  361 
.37  361 
.37  361 
.37  361 
.37  361 
.37  361 
.37  361 
.37  361 
.37  361 
.37  361 

37  361 
.37,361 


37 
37 
37 


361 
361 
361 


37  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
47  361 
361 


.47  361 
.47  361 
47  361 
.47  361 
.47  361 
.37  361 
.37  361 
.37  361 
.37:361 
.  371361 
.37  361 
37  361 
.27,361 
27,361 
27,361 
,17  361 
17  361 
,17  361 
.17  361 
171361 
17|361 
,17'361 
17  361 
17  361 
17  361 
17  361 
17  361 
17  361 
17  361 


57 
57 
47 
47 
47 


.47 
47 
.47 
.47 
.47 
.47 
.47 


17 
17 


361 


.17361 
.17  361 
.17  361 
.17  361 
.17  381 
.17  361.47 
.17  361.47 
.27  361 
.47.361 
.47361 
.47  361 
.57  361 
.57  361 
.57  361 
.57  361.47 
.57  361.47 
.57  361.47 
.57  361.47 
.57i361.47 
.57,361.47 
.57  361 
.57  361 
.57  361 
.57,361 
.57,361 
.57]361 
.57  361 
.57:361.57 
.57  361.57 
57  361.57 
361.57 


.47 
.47 
.47 
.47 
.47 
.57 
.57 
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Onondaga  Lake  at  Syracuse,  N.  Y. 

A  record  of  the  water-level  of  Onondaga  lake  at  the  entrance 
of  Onondaga  creek  in  Syracuse  has  been  kept  by  this  Department, 
beginning  !May  14,  1004.  A  chain-and-box  gage  was  formerly 
maintained  on  the  abntm(  nt  of  the  New  York  Central  bridge 
crossing  Onondaga  creek.  A  bench-mark  on  the  angle  of  the 
down-«troam  side  of  the  left-hand  abutment  of  this  bridge,  con- 
sisting of  a  bolt  head  in  the  bridge-seat  is  at  elevation  309.55. 
During  1909  the  readings  have  been  taken  by  measuring  down- 
ward from  a  reference  point. 


Mean  Daily  Elevation  of  Waf^r-surface  (Barge  Canal  Datum)  of  Onondaga  Lake  at  Syracuse, 

N.   Y. 


DAY. 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

n. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29 

30. 

31. 


1909. 


Jan. 


Feb.  I  Mar.     April. 


May. 


361 

361 

361 

361 

361 

362 

;362 

361 

1 361 

'362 

'362 

;.362 

362 

362 

'362 

362 

362 

362 

362 


362 
362 
362 
362 
1362 
363 
363 
363 
363 
363 
363 
363 


..M  363 
.45  363 
.45  363 
.45  363 
.75  363 
.05  363 
.05  363 
.95  363 
.95  363 
.05  363 
.25  363 
25  363 
.25  363 
25  363 
35  363 
.35  363 
.35  363 
.35  363 
.35  3(5;^ 
.3,5  3»W 
:i5  3M 
35  3()4 
.5.5  364 
.8,5  3^5 
.35  'im 
.45  366 
.55  366 
,55  366, 
,55  .... 
.55  .... 
,55  .... 


45  366 
3.5.366 
25  366 
15  366 
15  3a5 
55  365 
75  3^5 
85  36.5 
85  3(>5 
85  36.5 
85  365 
75  3&5 
ft5  3»>5 
55  3ft5 
55  365 
55  36.5 
45  365 
35  36.5 
25  3«J5 
65  3»».5 
25  3«o 
.55  3(H 
75  3m 
.55  3W 
25  3M 
.5.5  3f)5 
38  3ft5 
25  365 
..  .366 
..  366 
..,366 


,25  366 

,15  3(W 

,15  366 

,05  3<)6 

,85  366 

,85  366 

.(V5.365 

,55  365 

.45  .365 

.35  365 

.  (55  365 

85  3()5 

.95  365 

95  3<»5 

85  'm\ 

,  75  3f)6 
,  f).5  36<) 
.55.366 
.3.5  3()6 
.25  3rrf5 
.05  366 
.95  'M*\ 
.85  ,3W) 
.79  3(56 
.95  3(5,5 
(5,5  3(55 
.85  ,365 
.95  365 
,05  3(55 
,a5  365 
,05  . . . 


.05  365 

.05  3(55 

.05  366 

.05  366 

.05  366 

00  366 

.95  366 

.95  .366 

.85  366 

.85  366 

85  366 

.80,366 

.75.366 

.95  ,366 

.45  36(5 

.  .55  3(5(5 

.55.366 

.55  3(56 

.55  365 

.55  3r>.5 

:i5  3(5.5 

25  3(55 

.15  365 

05  3(55 

.85  ,365 

.75  365 

.65  364 

.45  364 

.25  364 

.25  364 

...  364 


June. 


July.  I  Aug. 


Sept. 


Oct.     Nov. 


Dec. 


45  364 
95,364 
15  364 
15;  364 
15364 
25  364 
35  364 
40  364 
35.363 
35  363 
45  364 
45  363 
35  363 
35  363 
25  363 
25  3(53 
25  363 
15  3(53 
95  3(53 
H5  3(53 
(5.5  3(5.3 
.55  3(53 
45  ,3(53 
35.3(53 
15  363 
00  363 
85.363 
75  363 
70  363 
60  363 
45    ., 


.40  363 
.35  3(52 
.15  362 
.05  3(52 
.05  362 
.10  362 
.10  362 
.05  362, 
.95.362 
.95  362 
.00  362 
.95  362 
.95  362 
.8.5  362 
.8,5  362 
.75  3(52 
.  65  362 
.65  3(52 
.55.3(52 
.45  362 
.45.3(52 
.40  .361 
.35  361 
.30.3(52 
.25  362 
.25  362 
.15.3(52 
.15  362 
.10  362 
.05  362 
...:362 


00  362 
a5  362 
85  361 
80  361 
75  361 
a5  361 
(i5  361 
a5  361 
60  361 
5.5  361 
75  361 
45  361 
45  361 
35  3(51 
15  361 
15  .361 
15  361 
05  361 
05  3(51 
05  361 
10  361 
95  .361 
95  361 
05  361 
15  .361 
15  361 
05  361 
05  361 
05  361 
a5  361 
05  361 


i 


.05  .361 
.a5  361 
.95  361 
.95,361 
.95.361 
.951361 
.85  361 
.85  361 
.95  361 
.95  361 
.95  361 
.85  361 
.85  361 
.75  361 
.75  361 
.95  361 
.95  361 
.95  361 
.95  3(51 
.95  361 
.95  361 
.85  361 
.85  361 
.95  361 
.75  381 
.75  361 


75 
75 
75 
75 
75 


361 
361 
361 
362 


.75.361 
.75.381 
.75  '61 
.65  361 
.a5  361 
.65  361 
.65  361 
.65  361 
.a5  361 
.95  361 
.75  361 
.65  361 
.65  361 
.65  361 
.65.361 
.75  361 
.75  361 
.75  361 
.75  361 
.75  361 
.75.361 
.65  361 
.65  361 
.75  361 
.75  361 
.75.361 
.75  361 
.75  361 
.85  361 
.05  361 
. . .  361 


I 

85  361 
85  361 
85  361 
85  361 
75  361 
75  361 
75  361 
75  361 
75  361 
75  361 
75  361 
75:361 
75  361 
751.361 


.75 
.75 
.75 
.75 
.75 


75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 


361 
.361 
361 
361 
361 
'.¥S\ 
361 
361 
361 
361 
361 
361 
301 
361 
361 
361 


.75  361 
.75  361 
.75  361 
.75  361 
.801361 
.85  361.75 
.80  361.70 
.75  361 
.75  361 
.75  361 
.75  361 
.75  361 
.75  361 
.75  361 
.80  361 


.85 
.85 
.80 
.75 
.75 
.75 
.75 
.80 
.8,5 


361 

361 

361. 

361 

361. 

381 

361 

361.65 

361.65 
.85361.65 
.85,361.65 
.85  361.65 
.85  361.65 


.65 
.65 
.65 
.65 
.65 
,65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 
,65 
.65 


85 

,85 


361.65 
361.65 
361.65 


0>OM)A(JA  Ckkek  at  Temple  St.,  Syracuse,  X.  Y. 

A  gaging  station  was  establi.shed  on  Onondaga  creek  at  Temple 
street  bridge,  SyraciL-^e,  by  Guy  JNIoulton,  for  this  Department, 
January  IH,  1908.  The  elevation  of  water-surface  when  the  gage 
.reads  zero  is  376.11.  Observations  are  taken  each  morning  and 
night  by  L.   Moulton.     Current-meter  measurements  have  been 
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made  from  the  bridge  by  the  Syracuse  Intercepting  Sewer  Com- 
mission. 

In  the  fall  of  1908  a  coffer-dam  was  constructed  by  the  Inter- 
cepting Sewer  Board,  which  caused  kickwater  at  the  Temple  St. 
gaging  fitation,  making  it  impossible  to  determine  the  discharge 
for  the  portion  of  the  year  not  covered  by  the  accompanying 
daily  discharge  table.  The  creek  crosses  under  the  Erie  canal 
between  the  Temple  St.  and  Belden  Ave.  stations,  and  water 
wasted  or  drawn  from  the  canal  and  discharged  into  Onondaga 
creek  greatly  increases  the  flow  in  the  creek  at  times,  so  that  the 
record  at  Belden  Ave.  dcxs  not  show  that  natural  drainage  of 
the  creek  itself  and  is  not  comparable  with  the  Temple  St.  record, 
although  by  taking  the  difference  between  the  recorded  flow  at  the 
two  stations  on  any  given  day  the  amount  of  water  entering  the 
err ek  from  the  Erie  canal  may  be  approximately  estimated.  The 
drainage  area  at  the  point  of  gaging  is  108  square  miles. 


Mean  Daily  Elevation  of  Waiir-mtrfnrr  (nargr  Canal  Datum)  of  Onondaga  Creek  ai  Temple 

St.,  Si/racuse,  A'.   Y. 


3. 
4 

5. 

6. 
7. 


9  . 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18  . 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30  . 
31.. 


378 
378 
378 
378 
378 
379 
379 
378 
378 
378 
378 
378 
37S 
378 
37S 
378 
378 
378 
378 


378 
378 
378 
380 
3>^ 
380 
379 
379 
379 
379 
,378 
378 


,56  378. 
08:^78 
.36  378. 
.28  378. 
.70  378. 
45:»1. 
18  380. 
45  379. 

79  3T9. 
(Hi  379. 
69  379. 
87  379 
45  379. 
«),3  379. 
CiS  o 
30  a 
47  379. 
01  379. 
33  379. 
40;«3. 
47  382. 
68  a 
36  381 . 
75  .'«l . 
26  ;i83 
67  381 

20  ;^i 

06  380 
10  ... 

80  ... 
74  ... 


66  380 
87  380 

78  380 
64  380 

79  379 
37  379 
71  379 
83  379 
08  379 

26  380 
61  383 
02  381 
30  3SO 
44  :«) 

m) 
379 

27  379 
15  379 

379 
379 
379 
379 
379 
379 


II 
18 


24 

87 


98  ;tti 

14  382 
25  381 
(H381 
..  381 
..  380 


09  380.76 
28  a 
04  380.67 
07  380. M 

32  380.29 
.73  380.55 

82  381.05 
.70  380.92 
.64  380.25 
.89  380.31 
,57  380.17 
.17  380.33 
62  379  84 

33  381.83 
22  ;iS2  83 
99  381.29 
91  :i^)  59 
73  3S().r)^ 

.76 ;«).:«) 

.70  380.31 
.79  379.88 
.59  379.71 
.54  379.90 
.60  379.73 
.12  379.02 
36  379.37 
07  37«)  61 
3/' 379.50 
11  379.49 
80  379.98 
60 


380  41  378 

380.86  379 
:J80.26  378 
379  95  378 
379.86  379 
.'^79.46  379 
.•«0.61  378 
:J80.44  378 
:«0  07  378 
380.28  .m 
380.13  379 
380.09  378 
379.99  379 
379.95  379 
.180  19  379 
;S8().43  379 
379.88  378 
379.81  379 
379.71  379 
379.73  .378 
379  .59  378 
379.70  378 

379.41  378 
379.45  378 

a  378 
379.27  378 
379  24  37S 
379.37  378 

379.42  .'^8. 
a      3/« 


91 

02 
99 
90 
52 

89 
97 
75 
93 
5<i 
93 
04 
21 
12 
00 
89 
57 
12 
S5 
80 
81 
73 
82 
61 
67 
53 
61 
62 


378  45 
378  52 
378.61 

a 

a 
378.53 
378  57 
378.44 

378.46 
378.44 
378  43 
378.40 
378.37 
378. 32 
378.37 
378.40 
378.43 
378  50 
378.40 
378.41 
378.43 
378.52 
378.77 

378  51 
.■^78.44 
378.32 
378.30 

378.34 


a 

378.28 
378.30 
378.30 
378.22 
:^78.20 
378.21 
378.25 
378  19 
378.31 
378  25 
378.26 
378  25 
378  23 
378.20 
378.56 
378.43 
378.43 
378.53 
378.35 
378  33 
378.27 
378.23 
378  30 
378.28 
378.26 
378.24 
378.26 
378.43 
378.28 
378.24 


378 

378. 
378. 
378. 
378. 
378. 
378 
378. 
378. 
378. 
378. 
378. 
378. 
,378. 
378. 
378. 
'378 
378, 
378. 
378. 
378. 
1378. 
'378. 
378. 
a 
'  a 
378. 
378. 
378. 
378. 


37  378. 42 '378. 
33  378.74  378 
30  a 
31378.38 


28  378 
26  378 


33 
31 


24  378.28 


378. 
378. 
378. 
378. 
37S. 


29  a 
22  37S.41 
32  378.38 
27  378.41 

27  387.33 


26  378.28  378. 
25  378.33  378. 

28  378.25  378 

27  378.28  378. 

29  378.40' 378. 

35  378. 45' 378. 
31878.33  378. 

28  378.331378. 
40  378.30i378. 
3i;  a  378. 
25  378.32  a 

23  378.34  a 

24  378.46  378. 
31  378.35  378. 
10  378.38  a 

30  378.47  a 
52,  a  a 

378.49  a 
1378.40  378. 

39  378.42  378. 

39  a     .378. 

36  378.34  378. 
41378.39  a 


23 
24 
32 


36 
36 
35 
33 
26 


378 
378 
378 

26  378 
24  378 
22[  a 
2l!378.30 
22  378.36 
22  a 

27  378.75 
24'378.58 
30.378.40 

:37S.38 


36  378.09 
33  378.32 
378.26 

378.37 
a 

42      a 
46  378.33 
38,378.35 
55  378.17 

378.34 
..  378.37 


o  No  record. 


Gaging  of  Streams:    Oswego-Oxeida-Sexeca  Basin.     405 

Seneca  River  at  Baldwinsvili^e,  N.  Y. 

This  station  was  established  November  12,  1898,  by  Geo.  W. 
Rafter,  for  the  U.  S.  Deep  Waterways  Commission.  It  is  main- 
tained by  U.  S.  Geological  Survey  in  ciooperation  with  this  De- 
partment. The  gaging  station  is  located  at  the  State  dam  in 
Baldwinsville,  12.5  miles  along  river  from  the  junction  of  Seneca 
river  with  Oneida  river.  These  two  streams  unite  at  Three  River 
Point  to  form  Oswego  river. 

The  location  of  the  gaging  station  is  shown  on  the  Baldwins- 
ville sheet,  United  States  Geological  Survey  topographic  map. 

The  discharge  over  the  main  dam  is  calculated  by  the  formula 
for  a  broad,  flatrcrestod  weir  when  flash-boards  are  removed.  Dis- 
charge over  flash-boards  is  oaluclated  by  the  Francis  formula. 
Gage  readings  in  the  river  channel  below  the  dam  are  utilized  to 
determine  the  average  working  head  on  turbines.  Discharge 
through  the  three  main  canals  is  determined  from  records  of  the 
run  of  water-wheels,  kept  in  each  mill,  and  from  the  recorded  lock- 
age and  opening  of  paddles  at  the  Oswego  canal  lock  at  the  foot  of 
the  canal. 

Currentrmeter  measurements,  to  determine  the  leakage  of  the 
several  mills,  have  been  made  during  1909,  as  in  preceding  years. 

Discharge  data  for  1909  is  not  yet  available. 

Seneca  River  below  Dam  at  Baldwinsville,  N.  Y. 

The  gage  below  the  dam  at  Baldwinsville  was  establshed  to 
determine  the  head  at  the  mills  in  connection  with  the  record  of 
discharge,  and  is  also  used. to  determine  the  elevation  of  water- 
surface.  A  box-and-chain  gage  is  located  on  the  up-stream  side 
of  the  D.,  L.  &  W.  railroad  bridge  near  the  left-hand  end  of  the 
bridge.  The  standard  datum  of  the  gag^  is  at  elevation  361.75 ; 
the  chain  length  12.77  feet.  Gage  readings  are  taken  each  morn- 
ing and  night. 
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Mean  Daily  EU  vat  ion  of  Waicr-surfticr  (Bargr  Cnnal  Datum)  af  Seneca  River  below  Dam 

at  baldirinitvilU',  \.    Y . 


DAY. 


Mar.    April.    M:iy.    June.  ■  July,  i  Au|^.     Sept.     Oct. 


1909. 
1 

302 

2 

3 

3ri2 

4 

3^V2 

5 

3«2 

6 

7 

.3rt2 

8     . 

'M\'l 

0 

'M\'? 

10 

'M\2 

11 

'M\.\ 

12 

'M\'i 

13 

3<>? 

14 

'Mfl 

15 

1« 

mi 

17 

MS'} 

18 

M\'^ 

19 

:m 

20 

'M\'2 

21 

'M\2 

22  .                    .   ... 

'M\'2 

23 

24 

MM 
3IW 

25 

2t) 

•M\:^ 

27 

'M<,\ 

2« 

'M'C\ 

29 

M<,\ 

30 .   ,   . 

?>{^^ 

31 

mi 

1       ' 

fi5  363  75  .ViT. 
.•W3tt3.(50  3ri«'. 
HO  3t>3.40  'M'HS 
90  3(13.45  3«Hi 
90  3f>3.45  'm\ 
.95  3(i3  70  3<H) 
95  3«a  S.i3»y). 
95  3fi3.90  3»V5 
90  363  95  3fV5 
90  3<)3.95.SU5 

00  364.00  arxi 

95  3(53.95  3»>5 

.95  3(W  95  3(v) 
95  3(i3  85  3U') 

.95  3(>3  90  3(V.) 
K.'>  362  90  Mvi 
S5  3(W  90  3(« 

.90  3f4.00  3(vS 
90  3iH  15  3»o 
HO  363  9hM\h 

.90  3()4.25  3(W 
90  3(i5  05  .mi 

.95  3(w  15  3(i,5 

.15  3(«.40  3(v') 
('«  3(w  3.5  'M\^ 
H5  MM.Xh  3(u 
95  36()  M)  Ms-i 
N(»  365.40  ^M\'^ 

70 'MCi 

m 3«'i.') 

.70 3b5, 


40  Wy 

35  ms 

:«  3(5() 
40  3(14} 
:i5  3(i6 

05  [\m 

75  3(i6 
.W  366 
45  3t)«) 
40  36«-. 
40  3(i6 
HO  .?(« 
S5  3(>h 
90  366 
90  'Am 
SO  366 

SO  wm 

SO  'M'*\ 
HO  'My^ 
17  3(k) 
15  3(i<i 
25  3r»t) 
U)  36«i 
00'3«i<i 
10  •M'*\ 
10  3«i.-) 

90  :«>.•» 

90  M\S 
90  3(i5 
90 


15  3<>5 

20  36<) 
20  3(>(i 
20  36(» 
17  36*5 
15  3<)6 
10  3(56 

02  '.m\ 

02  3(5(5 
05  3(5(5 
00  3(j(5 
95  3(>() 
00  366 
25  366 
57  3(5(5 
70  3(56 
70  3(5(5 
75  3(5«5 
75  3<56 
72  3(5<5 
(55  365 
:i)  365 
40  3(V5 
20  3»5.5 
05  :J(V5 
92  3(55 
SO  3(H 
60  :^w 
45  3m 
60  'MA 
..  3G4 


87  354 
20  364 
42  'MA 
50  MA 
50  3(H 
55  3(H 
75  3(»4 
75  3f4 
75  MA 
S5  3(>4 
S.T  3(>4 
77  3(>4 
75  3(4 
62  3(4 
52  3(4 
.'i0  3«4 
40  3»4 
.T2  3(4 
20  3(53 
()2  3(4 
92  3(5;^ 
75  M'a 
MM'Ci 
47  3(53 
20  36{ 
15  3«5;i 
92  3J5.3 
,90  3tv3 
>*.)  363 
.75  3(53 
.75,... 


I 
00  363. 
52,3(53. 
40  363. 
32  3(i3 
;«  3(13 
35  3(5.3 
42  3f^J 
30  3(5.3 
:«  3(53. 
25  3U3 
25  3*53. 
25  3(53. 
25  3(5:J 
20  3(53 
15  3(5:) 
12  3(52 
02  36.3 
02  362 . 
9(5  3<i2 
00  3(52 
9/362. 
H,')  3(52 . 
K.)  3«52 
S5  3(52 
77    52 
72  3(»2. 
65      a 
152      a 
55      a 
50      a 


47 

35: 

35' 

35 

20 

17 

07 

05 

00 

05 

15 

10. 

02, 

02 

00 

97      a 

00  363. 

90  362 

97  362. 

H7  363. 

S7  3(a. 

87  3(i2 

87.36;^. 

87  362. 

(5.5  362 

75  362, 
3(52. 
3(r2, 
3(52 
3(L> 
362. 


362 

3(2 

362 

362 

362 

3(53 

362 

362 

362 

362 

3(a 

.362 

362 

362 

362 

362 

15  362 

95  362 

95  362 

02  362 

02  3(a 

87.3(B 

02  3(53 

95  .3(52 

95  3(5:) 

95:X52 

92  3(53 

95  :)(« 

75  3(52 

92  362 

90  .... 


90  363 
95  382 
95  362 
92  363 
80  363 
00  363 
95  363 
92  363 
98  363 
95  362 
90  362 
80  363 
as  363 
90  363 
92  363 
92  363 
95  362 
98  3r^ 
K.3  363 
92  363 
00  363 
98  363 
02  363 
98  .363 
00  363 
8.5  .363 
OS  :)(V3 
05  363 
95  363 
98  363 
363 


Nov.  Dec, 


05  363 
98  363 
78  363 
02  363 
08  363 
10363 
10  363 
08  363 
02  363 
85  363 
.92  363 
05  363 
00  363 
00  362 
05.363 
05  363 
75  363 
95  363 
10  363 
02  363 
00  362 
02  363 
12  363 
05  363 
25  363 
25  363 
25  363 
25  362 
25  363 
.25  363 
25  ... 


.15 
.17 
.15 
.15 
.70 
.10 
.20 
.20 
.20 
.95 


.30  363. 
.37  383. 
.37  363. 
.40  363. 
.47  362 
.47  363. 
.35  363 
33  363 
.27  383. 
.27  362 
.23  363.00 
20  362.95 
.20  363 
.95  363. 
15  363 
17  363 
.17  363 
.15  363 
17362. 
.15  363.07 
80  363  05 
05  362.07 
.17  362 
.15  363 
10  362 
.17  6; 
.17  362 
.97  362 
.17  362.07 
.15  362.05 


10 

10 

15 

.20 

20 

.20 

.75 


.97 
00 

.80 
75 
95 
97 


a  No  record. 


Seneca  Kiver  above  Dam  at  Baldwixsville,  X.Y. 

The  eltA'ation  of  watcr-.-^urfaco  above  Ualchvinsville  dam  is  de- 
termined from  the  readings  of  the-  crest  £^agi»,  whieh  was  estaV 
li.<hed  for  the  i)urpose  of  fraginc:  the  disehar<?c».  The  gage  is 
vertical  and  reads  from  zero  to  8  fe(»t  and  is  dividtnl  to  feet  and 
tenths  hy  galvanized  staples.  It  is  attached  to  the  down-stream 
face  of  the  river  wall  at  tluj  iip-strcnim  enil  of  the  l(»ft-hand  abut- 
ment of  the  dam.  Th(»  Z(  ro  mark  of  the  gage  is  at  elevation 
372.27,  wdiich  is  also  the  elevation  of  the  masonry  crest  of  the 
dam.  AVhen  the  water  is  drawn  below  the  crest  l(»vel  the  read- 
ings are  taken  by  measuring  downward  from  the  zero  mark  on 
the  gage.     Gage  readings  are  taken  each  morning  and  night. 


Gaging  of  Streams:    Oswego-Osrida-Seneca  Sarin,     407 

Mean  Dailn  Elevation  of  li'altr-tutfnce  iBurvp  Canal  l*aium 


1  Riier  above  Dam 


:  Fd).     Har.  !  April.    Vny. 


,.370  97  373.1 
..371.02  373.0 

..  372.82  372.7 
. .  371.32  372.) 

..3n.n.378,j 

..372.47  373.0 
..372.42  373.] 
..372.42  373.8. 
..  372.47  3T4.0! 


IITt.fl7  874.4S' 
-T4.«  374.02 
r4.02  874.40 
r4.02  374.41 
r4.22  374.47, 
r4.22l374.47 


374,9 
:3I4.0I 
'374.S 
374. B 
.74.01 


..372.82  373.77.374.3; 


372.7 
374.9 

74.  : 


2Z J70  S2  373.07  374.17,374.02  3) 

23 .371.45  374.07 ~ 

2* 373.05  374. 3S 


.,373.22  374.02  373.07  37 


.::373:il37S:02  374.37  37 


Shseca  IliVKK  AT  I'ouT  OF  Jack's  Keef,  SlEMrJIIS,  N.  Y. 

A  gage  was  established  on  Seiicea  river  below  Jack's  Reef, 
April  20,  1904,  by  this  Department.  The  gage  is  attjiched  to  a 
willow  tre(>  on  the  left  bank  of  the  stream  and  is  located  a  few 
hnndred  feet  btlow  the  entrance  of  the  State  ditch  aiid  aho  be- 
low a  series  of  oel  woirs  at  Jack's  Heef,  The  gage  ia  vertical 
and  reads  from  zero  to  9  feet  and  is  subdivided  to  tenths  by 
coppered  staples.  Readings  are  taken  by  Frank  Burns  nt  8  a.  m, 
each  day. 
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Afmn  Daily  Eleralion  of  Walrr-turfofr  (Baroe  Canal  Datum)  of  Stnrea  Sirtr  at  Foot  of 
Jack't  Krff.  Mfrnphi:  N.   Y. 


Feb.      Ku.    April.    Hiy.    Jub 


.    371. 00373, 40378. 10, moOJT.l  SOSTS.TOaTJ. 


»3TS  10  37SW3T5  »l3T4.a)3T3. 

.  .  »  378. 10  37S.9I>  376.00  374.50  373. 

.  372. SO  373  20  378.00  37S  BO  376  10  37*. SO  373. 


r3  20  375»0  37S.«lJ7fla: 


..371.70  373m37S.e( 


l0  37J.i0  37S.80  376IW 


..372.70  374  W  373. «a37J  70  378.90  374  40  373. 


IZ 372.70  374. »37S.« 


..372.40  373.70  37S.8D375.10  378.30  374.^.  .. 
..  372  40  373.7D37S«)375.in378  20  374  3a373. 
..372.30  374.40  37S. 70 378.00  378.20  374.20  373. 


18  372.20  373  20  37S  40  378.30  37&.W  374.10  373. 


22 372. ID  374. 10  375  20  378.00  371. 80  374. 10  373. 


21 373S037 


. .  373  )«  37S.00  37S  20  373.70  37S.20  374  00  373. 


..  375  SO  375  30  374.90  373.80  373. 

,.  375  SO  375.30  374.00  373.) 

..  375.80 374.80  .... 


Senk(.a  Eivek  AfiovK  Jack's  Rkkf,  Jokdas,  N.  Y. 

A  gage  was  cstablialicJ  on  the  Seiicca  river  above  Jack's  Reef 
and  noiir  the  bead  of  the  State  ditch,  April  20,  1904,  by  this  De- 
partment. Several  gagis  have  been  used.  The  readings  have 
been  taken  during  JyO!)  fnnn  a  vertical  gage  attached  to  a  large 
tree  on  the  right-hand  bank  of  the  stream  below  the  old  coffer- 
dam at  the  bead  of  the  Stale  ditch.  The  bench-mark  used  to 
determine  the  elevation  of  the  gage  zero  is  a  nail  in  the  root  of  a 
large  i>oplar  tree,  to  which  the  gage  is  attached.  The  bench-mark 
is  at  elevation  3S2.4S2. 

The  gngo  datum  has  frequently  been  changed.  During  1907 
it  was  as  follows:  April  20,  1900,  to  March  34,  1907,  374.81; 
irnrch  25  to  May  17,  1907,  377.07;  May  IS,  1907,  to  date, 
375.44,  Readings  are  taken  each  morning  by  John  P.  Watta. 
The  gage  is  located  one-half  mile  below  the  outlet  of  Cross  lake 
and  is  about  4  miles  north  of  the  village  of  Jordan. 


Gaoing  of  Streams:    Oswego-Oneida-Semeca  Basik.     409 


iftan  Daily  EUvalian  of  Wotn- 

vrface  (BatiK  Canal  Dofum)  of  Seneca  River 
Reef.  JorSan.  H.   Y. 

afrow  Jack'* 

:     Aui. 

Bept.     Oct. 

Hot.     Dw. 

3 11 

1                      1 
173:94374:04374:34373:14 

.  ,374:u 

373.H  373.54,J74.4' 

mM 

>  '3T4.1' 

JT3.S4,m.44r4.3l37I.M 

178.MI7>.M174.24'372.H 

173.81 871.2l!l71.0ISn.M 

17J.74 

1  S74.0! 

172.74 

1  m.a< 

373.74 

1  m.» 

371 .74 

I».H 

3IS.H 

M371.H 

371.U 

iiin.u 

372.44 

4in.ii 

172.31 

i4an.i4 

n3.34 

«  174.11 

374:i4  37i:M3n:iH 

ilBT4.1( 

«  S74.lt 

I7S:34 

4  374. U 

nt'.K'm'M  m.at 

373.14 

4  374.(M 

i».i4  3».D4  ma 

I.S.14 

4  374,04 

372.01 

4  374.0) 

371. M 

4  371.04 

...'...sn'.n. ..'... 

371.81 

Seneca  Rivee  at  Highway  Bkidge  above  Ceoss  Lake,, 
jokdax,  n.  y. 

A  gage  was  erected  May  1,  1904,  by  II.  U.  Lyon  of  this  De- 
pai-tnient  at  the  highway  bridge,  coiiiiiionly  known  as  "  Iron 
Bridge,"  over  the  Seneca  river  alwnt  one-half  mile  above  Cross 
Jake,  for  the  purpose  of  obtaining  a  record  of  the  fliietiiation  of 
the  wafer-surface  of  the  river  at  thi.s  pfjiiit  and  of  Cross  lake.  The 
elevation  of  water-surfare  la  practically  the  same,  there  being 
very  little  appreciable  slope  in  the  river  between  the  lake  and  the 
gaging  station,  e-\cept,  perhaps,  in  time  of  high  water. 

The  gage  is  a  vertical  board,  graduated  in  feet  and  tenths,  and 
is  fastened  to  a  willow  tree  on  bank  of  river,  on  np-stream  side  of 
bridge,  about  20  feet  from  south  abutment,  with  its  zero  mark  at 
elevation  373.70.  Obsen^alions  of  the  stage  of  the  stream  are 
taken  daily  by  Mark  Qiiimby. 

The  current  of  the  stream  is  sluggish,  especially  during  low 
water,  "but  quite  uniform.  The  river  channel  is  of  mud  and 
straight  for  a  considerable  distance  each  way  from  the  bridge. 
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Mean  Daily  Elevation  of  WfUer-turface  (Barae  Canal  Datum)  of  Seneca  River  near  Crost 

Lake,  Jordan,  N,  Y. 


DAY. 


Jan.     Feb. 


1909. 

1 373.99 

2 ,373.99 

3 1373.99 

4 

6 

6 

7 

8 


I 
Mar.    April. 


May. 


I 


373.99 
374.09 
374.19 
374.29 
374.39 

9 374.39 

10 1374.39 

11 374.39 

12 374.39 

13 [374.39 

14 374.29 

15 '374.29 

16 ,374.29 

17 !374.19 

18 ■374.09 

19 374  09 

20 373.99 

21 373.99 

22 374.14 

23 374.39 

24 375  14 

25 375.99 

26 37fi.54 

27 37ft  64. 

28 376.49' 

29 376.09 

30 375  59 

31 375.24 


375.09  379.69 
375.09  379.69 
375.09  379.69 
375.09  379.60 
375.09  379  24 
375.54  37S. 84 
376.34  378.79 
376.79  378.89 
376.89  378.69 
376.89  378.74 
376.64  378.94 
376.34  379.14 
376  09  379.24 
376.09  379.29 
375  89  379.24 
375.69  379  14 
375.44  379.04 
375.24  378.84 
375.19  378  64 
375  74  378.54 
376.74  378.34 
3n.44  378  14 
377.94  377.99 
378.79  377.99 
379  39  378.14 
379.39  378.49 
379. M  378.84 
379.64  379.04 

379  19 

379.29 

379.29 


379.29 
379.29 
379.39 
379.39 
379.39 
379.29 
379.29 
379.24 
379.19 
379.09 
378.99 
378.89 
378.79 
379.19 
379.44 
379.54 
379.74 
379.79 
379.79 
379.79 
379.69 
379.69 
379.54 
.179.34 
379  14 
378  94 
378.74 
378.59 
378.49 
378.49 


June. 


378.69  377 
379  14  377 
379.54  3  7 
379.74'377 
379.84377 
.380.04  377 
380.14  377 
380.14  377 
380.09,377 
380.19  377 
;«).09  377 
380.09  377 
379.99  377 
379.84  377 
379.74  376 
379.64  376 
379.44  376 
379.39  376 
379.39  376 
379.24  376 
379.04  376 
378.94  376. 
378.74  376 
.378  64  376, 
378.44  3.6 
378.29  376, 
.378.14  376, 
378.04  376. 
377  W  375 
377.89  375. 
377.89  .... 


July.  Aug. 


.74  375 
.59  375 
.49  375 
39  375 
.39  375 
.39-375 
.39-375 
.39  375 
.29375 
.29,375 
.19  375 
.19  375 
.19  375 
.09  375 
.99  375 
89  375 
79  374. 
69  374. 
59  374. 
49  374. 
49  374. 
49  374. 
39  374. 
39  374. 
29  374. 
29  374. 
19  374. 
09  374. 
99  374. 
89  374. 
..  374. 


.79  374 
69  374 

59  374 
44  374 
29  374 
19  374 
14  374 
09  374 
09  374 
09  374 
19  374 
24  371 
29  374 
24  374 
14  374 
09  374 
99  374 
89  374, 
79  374. 
69  374. 
69  374 

60  374. 
74  374 
79  374. 
79  374. 
79  374. 
09  374. 
69  374. 
60  374. 
69  374. 
09  374. 


Sept 


.50  374 
.59  374 
,49  374 
49  374 
49  374 
30  374 
39  374 
29  374 
29  374 
19  373 
14  373 
09  373. 
09  373. 
09  374. 
09  374. 
29  374. 
39  374. 
39  374. 
39  374. 
29  374. 
29  374. 
29  374. 
29  374. 
29  374. 
19  374. 
19  374. 
19  374. 
19  374. 
19  374. 
19  374. 
19  .... 


19 
09 
09 
09 


[ 
Oct  Not. 


374 
374 
373 
373 


00  373 
O9I373 
09  373 
09  373 
09  373 
99i373 


99 
99 


373 
373 


99  373 
09  373 
09  373 
09  373 
19  373 
19  373 
19  373 
19373 
19  373 
29  373 
29  373 
39  373 
39  373 
39.373 
39;374 
39,374 
29  374 
29,374. 
..374 


29  374 
24  374 
09  374 
.99  374 
.89  374 
.64  374 
.44  374 
.29  374 
.19  374 
.19i374 
.19  374 
.24  374 
.29  373 
.29  373 
.29  733 
.29  373 
.19  373 
.24  373 
.19  373 
.09  373 
.09,373 
.19  373 
.44  373 
.60  373 
84  373 
,99  373 
14  373 
29,373. 
373, 
373. 


Dee. 


49' 


.49  373.54 
.54  373.39 
.59  373.29 
.59  373.19 
.59  373.09 
.49  373.19 
.49  373.29 
.49  373.19 
.391373.09 
.19372.94 
.09372.79 
.04*372.69 
.84  372. 
.69  372. 
.69  372. 
.69  372. 
.54  372. 
.44  372 
.39  372, 
.39  372. 
.49  372.M 
.89  372.40 
.89  372.39 
.79  372. 
.69  372. 
.59  372. 
.39  372. 
.44  372 
,54  372.29 
,69  372.19 
372.09 


.79 
.79 
.89 
.89 
.89 
.79 
.69 
.69 


.34 
.29 
.39 
.30 
34 


Seneca  Kiver  at  Mosquito  Point  Briikje,  Port  Byron,  X.  Y. 

A  gage  was  c*stal)L<he<l  at  ^Mostjuito  Point  bridge  on  Seneca 
river  by  this  Department,  April  21,  1904.  Beginning  in  1907  a 
vertical  gage  attached  to  a  post  set  in  the  reed  beds  at  the  left- 
hand  side  of  the  stream  above  the  bridge  has  ]>cen  used.  The 
gage  is  divided  dcK'imally  by  burned  marks  and  reads  from  zero 
to  9  feet.  Readings  are  taken  each  morning  by  William  Prettie. 
The  gage  is  locatc^l  8  miles  iiorih  of  Port  Byron  and  is  just  be- 
low the  entrance  of  (hvasco  lake  outlet  to  Seneca  river. 


Gaoino  op  Streams:    Osweoo-Oneida-Seseca  Basin.     411 

Mian  Daily  Elrvalion  of  Walcr-iurfiife  (Barge  Canal  Dnium)  0/  Sentca  River  at  MoKjuilo 
Point  Bridge.  Port  Biiron.  ft'.   1". 

DAY. 


iSkneca  River  at  N.  Y.  0,  K.  K,  Bridlje  keae  Fox  Kidge, 
Savax.vaii  p.  O.,  X.  Y. 
Tliis  gago  is  Incittcd  on  the  X.  Y.  C.  railroad  bridgt;  cro.'ssiiig 
Seiiecn  river  ami  MontcKiuiin  niai-^li  l|.-4  luilcs  we.-'t  of  Fox  Ridgo 
station.  The  gage  was  estaljlishcc!  hy  this  Department,  May  4, 
1004.  licadings  are  taken  each  moriiing  by  J.  H.  Rupert,  engi- 
neer in  the  ndjaecnt  pinnjiing  station.  The  gage  is  located  011  the 
ties  of  the  np-t-troani  traek  at  the  left-hand  side  of  the  stream. 
A  box-and-L-haiii  gage  is  used. 
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Afcm  DjUv  ElcvUion  of  Watersurfjce  (Bvrge  Canil  DUum)  of  Sene:^a  River  at  N.  Y,  C. 

R.  R.  Bridge  near  Fez  Ridge    Savannih  P.  O.,  S.   Y . 


DAY. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1906.0 


Jan.  !  Feb. 


Mar. 


I         II'' 
April,  j  May.  June.  July.  ,  Aug.  Sept.  Oct  Nor. 


382 
382 
382 
382 
381 
381 
1381 
'381 
'381 
381 
'381 
381 
381 
381 
381 
'381 
1381 
:{80 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 


.r0!380 
.20  380 
.10  380 
00  380 
.90  380 
.70  380 
.60  380 
.50  380 
.40  380 
.30  380 
.10.380 
.00  380 

oo.'sn 

.10  380 
.10  381 
.00  382 
.00  382 
.90  382 

80  382 
.70  382 
.60  382 
.60  382 
.50  382 
.50  382 

40  382 
.70  382 
.60  382 
.50  382 
.40  381 

.30;... 

20  ... 


10  381 
00  381 
00  381 
00:381 
10  381 
20  381 
30  381 
40  381 
30  381 
30:«1 
20  381 
20  381 
40  382 
70  382 
30  382 
20  383 
40  383 
50:«3 
50  383 
50  383 
40.383 
40  383 
30  383 
20  383 
10  382 
10  382 

oo:«2 

00  382 
90:«<2 
,..,382 
...382 


.80  382 
.70  382 
.70  382 
.70  382 
.60  382 
.60  382 
.70  382 
.60  381 
.60  381 
.70  381 
.80  381 
.90  381 
.10  381 
.30  381 
.50  381 
.10  381 
.40  381 
.50  381 
.60  381 

50  381 
.40  381 
.20  381 
.10  381 
.00  381 
.90  381 
.90  381 
.80:i81 
.70  381 
.70  381 

60  381 
.501... 


40  381 

.40  381 

30  381 

30  381 

.20  381 

10  381 

.00  382 

.90  382 

.90  382 

.80  382 

.80  382 

.7o:«2 

.70  382 
60  382 


50 
50 
40 
40 
30 
40 
50 


382 
382 
382 
382 
382 
382 
382 


60  382 
60  382 
60,381 
50  381 
50  381 
40  381 
30  381 
20  381 
20  381 
...381 


30  381 
60  381 
80  380 
90  380 
90,380 
90  380 
00  380 
00  380 
10  380 
30  380 
40  380 
50  380 
50  379 
50  379 
40:««) 
40  381 
40  381 
30.381 
30  381 
20  380 
20.380 
10  380 
00.380 
90  380 
80  380 
70  380 
60  380 
50:«0 


40 
30 
20 


379 
379 


10  379 
00  379 
90  379 
80  379 
70  379 
.60  379 
40  379 
30  379 
20  379 
.40  379 
.20  3^8 
10  378 
90  378 
80  378 
,50  378 
20  378 
.30  378 
.20  378 
00  379 
90  379 
.66  379 
30  380 
20  380 
10  380 
20  380 
.20  380 
.10  380 
.00:)80 
.90  379 
.80  379 
...:379 


.70  378 
.60  378 
.50  378 
.40  378 
.50  378 
.50  378 
.40  378 
.30  378 
.201378 
.00'378 
.90(378 
80  378 
70  378 
.70378 
.70,378 
.60  378 
.50  378 
.70  378 
.70  378 
.801378 
.90  378 
.20  378 
.60  378 
.60  377 
.50  377 
.30  377 
.20  377 
00  377 
.70  377 
.34  377 
.04,377 


84  377. 
64  377. 
44  377. 
34  377 
54  377 
54  377 
44  377 
54  377. 
44  377 
34  377 
24  377 
34  377 
44  377 
34  377 
241377 


24 
34 


377 
377 


34  377 
241377 
24  377 
14  377 


14 
04 


377 
377 


94,377 
84  377 
84  377 
74,377 
74:377 
64|377 
64  377 
54 


I 


I 


54377. 
74  377. 
M377. 
64  377. 
64  377. 
64  377. 
64  377. 
541377. 
54  377. 
64  377 
64,377, 
64  377. 

54  3n. 

54  377. 
44  377. 
44  377 
54  377. 
54  377 
44  377 
44  377 
44|377 
44  377 
54  377 
54  377 
64  377 
64  378 
74  378 
84  378 
94  378 
84  378 
..,378 


84  378 
74  377 
64  377 
64  377 
54  377 
54  377 
64  378 
64  378 
64  377 
74  377 
74  377 
64  377 
64  377 
74377 
74  377 
64  377 
64  377 
64  377 
64  377 
64  377 

74  3n 

84  377 
94  377 
94  377 
94  377 
04  377 
14  377 


Dec 


04  377.44 
94377.64 
.94  3n.64 
94  3n.64 
.841377.54 
941377.34 
.041377.34 
04  377.34 
94  3n.64 
94  377.54 
94  377.54 
.84  377.44 
841377. 
,84  377. 
84  377. 
74  377. 
.74  377.04 
.74,377.04 
.64  3n.04 
.54  3n.l4 
54  377.14 
.54,3n. 
.54  377. 


34 

:4 

.14 
14 


54 
54 
44 
34 


24 
34 
24 
14 


377 
377 
377 


377 
377 
377 
377 
34  377 

24  3n 

UZHM 

..1377.14 


54 
44 
34 

24 
24 
24 
04 
24 


a  This  table  sip*rsedes  that  appearing  in  State  Engineer's  report  for  1908,  pase  524, 
which  is  referred  to  incorrect  sage  datum. 
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Diily  Elevation  of  Water-sw-fac.  (Birje  Caml  Dafum)  of  Seneci 
R.  R.  Bridfje  neir  For  Rdjr.  Savmnih  P.  ().,  N.    Y. 


River  at  N.  Y.  C. 


DAY. 


Jan. 


Feb.  1  Mar.  '  April.  '  May.  '  June. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1909. 


376 

377 

377, 

377 

377 

377 


377 
377 
377 
377 
377 

'sn 

377 
377 
377 
377 
,377 
377 
377 
377 
377 
377 
377 
37s 
379 
,379 
379 
378 
'37S 


378 
1378 


94  378 
04  378 
14  378 
441.378 
44  1^9 
34  379 
24  379 
14  379 
14.379 

34  :r7s 

:M,37H 
24  37S 
24  37S 
14  .378 
14;^S 
14  378 
04  378 
W378 
14,378 
14  .379 
14  3«0 
34  3S0. 
74  :iSO 

84  :jsi, 

.34  3S1 , 
24  382 
14  382 
84  382, 
44  .... 
74  ... , 
84'.... 


84.382 
94  382 
84  381 
94  .381 
14  381 
74  :wi 
H4  381 
54  :\H\ 
14  381 

94  .^m 

74  3S1 
64  381 

64  :isi 
54  381 
54  381 

M  :wi 

64  381 
74  .381 
H4  3>>0 
54  ;iS() 
14  3^0 
74  3S0 
MM) 
44.3.SO 
84  380 
04  M) 
14  3S1 
14  381 
..  381 
..  381 
..381 


14381 
04  381 

94  :«2 

.84  382 

.74:i82 

.64  381 

.54  381 

44  381 

24  .381 

.04  .381 

14  3M 

,24  .381 

.44  .381 

M  '.m 

74  ;^81 

.54  3S2 

.34:«2 

.44  .382 

94  :iS2 

74  382 

54  :iHl 

34.381 

24  381 

14  :i81 

34  381 

74  381 

14;i82 

44  ;«i 

64  381 
,74  381 
74  ... 


54  381 

84  381 
14  :«2 
24  .382 
14:«2 

94  :^ 

74  :iS2 

64  :iS2 

.54  382 

44  .382 

34  :*<2 

24  :W2 

.14  :«2 

.54  382 

.94  :W2 

.14  .382 

.24:«1 

.14  :m 

.14  381 

.04  :m 

.94  3S1 

81  :tti 
.74  im 
.54  :«l 

M  3H0 
.14  .iso 
.04  380 
.94  380 
.84  :iHO, 
.84  380. 
...380, 


14  380 
54  380 

04  380 
24  380 
34  380 
44.380 
54  380 
54  :«« 
44.379 
44.379 
54  379 
44  379 
34  379 
24  379 
14  379 
04  379 
94  379 
84  379 
74  379 
64  379 
54  379 
44  379. 
24  379, 
14  .379 
94  378 
74  .378. 
64  .378. 
54  378 
44  378. 
;M  378. 
^4  . . . . 


14 
14 
14 
04 
14 
24 
14 
04 
94 
94 
84 
84 
74 


July.  .Aug, 


Sept.  Oct. 


378 
378 
378 
378 
378 
378 
377 
377 
377 
377 
377 
378 
378 


74  378. 
64  377. 
(Vl.377. 
.54  377. 
54  377. 
54  377. 
44  377. 
34  377. 
24  377. 
14  .377. 
04  .377. 
94  377. 
84  377. 
74  377. 
74  .377. 
64  377. 
54  377. 
..  377. 


44  377 
34  377 
24  377 
14  377 
04  377 
04  376 
94  376 
94  .376 
84  376 
94  376 
94  376 
14  376 
34  377 
141376 
94  377 
74  377 
.54  377 
44.377 
44  :U7 
34  377 
34  376 
34.376 
64  376. 
74  376. 
64  376 
.54  376. 
44  376. 
34  .376. 
34  376. 
34  376. 
24  376. 


14377. 
04376 
14  376 
14  376. 
04  376 
94  376. 
94  376. 
94  376 
94  376. 
94  377. 
84  376. 
84  376. 
04  376. 
94  377. 
24  377. 
54  377. 
24  377. 

14  3n. 

04.377. 

04  3n. 

94  377. 
94  377. 
94  377. 
94  377. 
94  377. 
84  377. 
84  377. 
94  377. 
941377. 
84  377 
94 


Nov. 


Dec. 


04  377.24  377 
74  377.24  377 


74  377.34 
84  377.24 


377 
377 


84  377.24  377 
84  377.14  377 
74  377.14,377 
74377.I4I377 
84  377.04  377 
04,377.34  377 
94  377.34  377 
94  377.44i377 
94  377.34,377 
04  377.34377 
14  377.34  3n 
24  377. 241377 
14  377.24  377 
04  377.34  377 
14  377.44  377 
24  377.441377 
24  377.34  377 
34  377.34,377 
34  377.:*4  377 
34  377.34,377 
24  377.24 '377 
24  377.34,377 
24  377.44'3n 
14  377.44  377 
14  377.341377 
24  377.34  377 
377.34' 


I I 


.24  377.04 
.24  377.04 
.24  376.94 
.14  376.94 
.14  377.04 
.04  377.04 
.04  377.04 
.04  376.94 
.14  376.94 
.14  3n.04 
.24  377.14 
.24  377.04 
.24  377.04 
377.14 
»n.l4 
377.14 
377.14 
377.04 
377.04 
377.24 
841377.34 
64;377.34 
44  377.24 
34  377.24 
24  877.14 
24  377.14 
14  377.04 
14  317.04 
04  376.04 
04  376.04 
<376.04 


.24 
24 

34 
54 

74 
84 
94 
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Seneca  Kiveb  below  West  Mod  Lock  nilvr  Cayuga,  N".  Y. 
A  gage  was  estaLlislied  hy  this  Uepartmoiit,  October  10,  1005, 
at  West  Mud  Lock,  which  is  at  the  junction  of  Seneea  river, 
Cayuga  lake  and  Cayuga  and  Seneca  canal.  A  vertical  painted 
gage,  reading  from  zero  to  6  feet,  is  nailed  to  the  docking  at  the 
loft-hand  end  of  the  towing-path  bridge  crossing  Seneca  river  at 
the  foot  of  the  lake.  Readings  are  taken  twice  daily  by  A.  Dn- 
mont. 


Mean  DoiIk  Eiei'O/ion  of  Walir-uirface  (Barge  Canal  Dnium)  af  Sncca  R 


DAY.               Ju. 

Feb. 

pt.     Ocl.     Not. 

Dee. 

!         1 

sa 

.11  :S 

48  38  .81 

36  SB'. 41 
i6  3Sl.7l 

».,.,S:!! 

3 

i" 

38 

i^'*' 

Seneca  River  above  West  Mcd  Lock  near  Cayuga,  N.  Y. 

A  gage  was  established  above  West  Mud  Lock  near  the  foot  of 
Cayuga  lako  in  August,  1909,  by  L.  S.  Ilulburd  for  this  Depart- 
ment. A  gaging  station  is  also  maintained  below  West  Mud  Lock 
and  readings  of  both  gages  are  taken  twice  each  day  by  the  same 
observer,  A.  Dumont.  The  gage  below  West  Mud  Lock  shows  the 
water-level  in  Cayuga  lake.  The  gage  above  West  Mud  Lock 
shows  tho  water-level  in  the  Seneca  river,  or  Cayuga  and  Seneca 
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canal,  at  the  east,  or  dowii-stream,  end  of  the  level  extending  frona 
the  lower  lo(*k  at  Se^ncca  Falls  to  West  Mud  Lock.  The  gage  con- 
sists of  a  2-foot  enameled  steel  section,  reading  to  feet  and  hun- 
dredths and  is  attached  vertically  to  the  timlxT  docking  of  the  lock 
approach  at  the  right-hand  side  of  the  canal  just  above  West  Mud 
Lock.  The  zero  mark  of  the  gage  is  at  elevation  384.73,  Barge 
canal  datum. 


Mean  Daily  EUvalion  of  Water-surface  (Barge  Canal  Datum)  of  Seneca  River  above  Weal  Mud 

Lock  near  Cayuga,  N.  Y. 


DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909 
1            

385  68 

385.91 
385.98 
385.91 
386.08 
386.18 
385 . 98 
385 . 98 
385.95 
386.03 
385 . 88 
385 . 95 
386.18 
386.15 
386  21 
386.23 
386 . 23 
386.01 
386.21 
386.11 
386.31 
386.41 
386.38 
386 . 25 
386.15 
386 . 35 
386.41 
386.35 
386 . 25 
386.31 
386 . 35 
386.23 

386.35 
368.38 
386.38 
386.35 
386.33 
386 . 28 
386.13 
386.38 
386 . 38 
386.51 
386.43 
386.45 
386.31 
386.15 
386.35 
386.38 
386.21 
386.11 
386 . 1 1 
386.11 
385.91 
386.03 
386 . 1 1 
386.05 
385 . 98 
385.95 
386.18 
385  81 
386.18 
386.03 

386.11 

2 

385  63 

385.98 

3  

385  53 

386  05 

4 

5 

6  .  , .      

3S5.58 
3S5.63 
3H5  58 

386.03 
385.81 
385 . 98 

7 

8                

385 . 58 
3S5  63 

386.05 
386  15 

9   

3 So. 63 

386.13 

10 

385.63 

3  So.. 58 

386.01 

11    

386.05 

12 

13    

3S5 . 93 
3S5  98 

385 . 53 
385 . 58 
3  85.. 58 
3S5 . 63 
3S5.53 
3 So. 58 
385.63 

a 

a 

a 
385.91 
3H6 . 1 1 
385 . 88 
386 . 03 
3S6.31 
385  98 
3 So . 95 
3 So. 93 
386 . 23 

385.81 
386.01 

14 

15 

16       .        

385 . 93 
3S5  98 
3s5  98 

386.15 
386.11 
386.13 

17 

IS        

3S5 . 98 
385  9S 

386.08 
386  (-8 

19 

20         

3S5  93 
3S5  93 

385.88 
385  95 

21 

22 

23   

3S5  9S 
3S5  93 
3  So  93 

386.03 
385  98 
386 . 03 

24    

3S5  93 

386.(8 

25   

3  So  73 

385.73 

26    

3  So  93 

385.73 

27     

385  73 

385.95 

28      .     

3 So  73 

386.08 

29           

3 85  68 

386.05 

30               

3  So  68 

385.75 

31    

385 . 73 

386 . 20 

a  No  reto'd. 

Cayucja  Lake  at  Ithaca,  X.  Y. 

A  gaging  station  was  established  hy  E.  C.  Murphy  for  the 
Unitcnl  States  Geological  Survey  at  the  head  of  Cayuga  lake,  at 
Ithaca,  August  G,  1005.  A  vertical  gag(^  board  was  used  and  was 
fastened  to  the  wall  of  the  breakwater  abf>ut  150  feet  from  the 
lighthouse.  This  gage  was  maintained  by  the  United  States  Geo- 
logical Survey  in  coiiperation  with  this  Department,  preceding 
1909.  During  the  year  1009  it  was  taken  over  by  this  Department 
and  arrangements  made  to  secure  a  continuous  record  and  to  have 
readings  made  daily. 
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Tho  zero  mark  of  the  gage  here  used  is  determined  from  the 
United  States  Geological  Sun^ey  datum  and  may  differ  slightly 
from  Barge  canal  datum. 

The  record  as  far  obtained  during  1909  is  given  in  the  accom- 
panying table. 


Mean  Daily  Elevation  of  Water-turface  (Barge  Canal  Datum)  of  Cayuga  Lake  at  Lighthouse 

near  Ithaca,    N.    Y. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


April. 


384 .  22 
384 . 52 


May. 


384.72 
384.92 
384.82 
384.72 
384 . 52 
384.42 
384.32 
384.12 
384 . 22 
384.42 
384.32 
384.32 
384 . 22 
3S4.32 
384 . 32 
384.12 
384.22 
384.12 
384.22 
384.22 
384.12 
384.22 
384 . 12 
384.12 
384.22 
384.22 
384.32 
3S4 . 22 
384 . 22 
384 . 12 
384 . 22 


June 


384.22 
384 . 12 
384.22 
384 . 12 
384.12 
384.22 
384 . 12 
384.02 
383.92 
384.12 
383 . 82 
383 . 72 
383.72 
383.72 
38,3.62 
38;} .  52 
383.72 
383.72 
383 . 52 
383.52 


Oct. 


382.05 
382.05 
382.05 
381.95 
381.95 
381.95 
381.95 
381.95 
381.95 
381.95 
381.90 
381.90 
381.90 
381.90 
381.85 
381.80 
381.85 
381.85 
381.80 
381.80 
381.85 
381.85 
381.80 
381.80 


Nov. 


381.75 
381.70 
381.65 
381.65 
381.75 
381.75 
381.70 
381.65 
381.65 
381.65 
381.60 
381.55 
381.55 
381.50 
381.50 
381.50 
381.50 
381.55 
381.50 
381.45 
381.40 
381.35 
381.45 
381.50 
381.50 
381 . 50 
381.45 
381.40 
381.45 
381.45 


Dec. 


381.40 
381.45 
381.40 
381.45 
381.40 
381.40 
381.35 
381.40 
381.40 
381.40 
381.40 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.40 
381  35 
381.35 
381.35 
381.40 
381.35 


Seneca  IIiver  below  Lock  Xo.  7  at  Seneca  Falls,  N.  Y. 

A  gage  was  established  on  Seneca  river  below  the  lower  lock 
at  Seneca  Falls,  August  7,  1909,  by  L.  S.  Ilulburd  for  this  De- 
partment. The  gage  ccmsists  of  a  5-foot  enameled  steel  section 
mounted  on  a  *%  x  10-inch  hardwood  plank,  spiked  to  timber  dock- 
ing at  the  dowTi-stream  end  of  the  lower  approach  to  the  lock. 
The  zero  mark  of  the  gage  is  at  elevation  384.62,  Barge  canal 
datum.  Readings  are  taken  twice  each  day  by  Daniel  Havens, 
by  whom  a  record  of  the  operation  of  the  lock  above  the  gage  is 
also  kept. 
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Mean  Daily  Elevation  of  Water-turf  ace  {Barge  Canal  Datum)  of  Seneca  River  below  Lock 

No.  7  at  Seneca  Falla,  N.  Y. 


DAY. 


1909. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 ,    

12 I   386.82 


Aug. 


387.12 
386.59 


387.07 
387.12 
387.12 
387.12 
387.02 
386.97 

387.02 


13 

14 

15 

16 

17 

18 

19 

20 

21 

22 386 .66 

23 ,  386 . 77 

24 !  386 . 87 

25 I  386 . 87 

26 I  386 . 92 

27 386 . 97 

28 I  386 . 77 

29 ;  386 . 72 

30 I  386 . 82 

31 I  386.72 


Sept. 


386.72 
386.82 
386.67 
386.62 
386.62 
386.72 
386.82 
386.77 
386.72 
386.62 
386.52 
386.77 
386 . 82 
386.62 
386.77 
386.82 
386.77 
386 . 57 
386.62 
387.22 
386.67 
386 . 77 
386 . 87 
386 . 72 
386.62 
386.82 
386 . 82 
386.77 
386.92 


Oct. 


386 

386 

386 

386 

386 

386 

386 

386 

386 

386. 

386. 

386. 

386. 

386. 

386. 

386. 

386. 

386. 

386. 

386. 

387. 

386. 

386. 

386. 

386. 

386. 

386 

386. 

386. 

386. 

386. 


.72 

.77 

.62 

.77 

.67 

.72 

.62 

.62 

.62 

.62 

.67 

.87 

.97 

.87 

.82 

.82 

.72 

.82 

.92 

.87 

.02 

.97 

.87 

77 

92 

97 

87 

82 

77 

87 

72 


Nov. 


386.87 

386.82 

386.82 

386.87 

386.82 

386.77 

386.57 

386.77 

386.82 

386.87 

386.87 

386.87 

386.77 

386.72 

386.82 

386.82 

386.67 

386.52 

386.52 

386.52 

386.32 

386.52 

386.42 

386.42 

386.22 

386.37 

386.42 

386.22 

386.22 

386.52 


Dec 


386.47 

386.17 

386.42 

386.52 

386.22 

386.42 

386.37 

386.57 

386.52 

386.47 

386.42 

386.22 

386.22 

386.42 

386.52 

386.52 

386.37 

386.42 

386.12 

386.22 

386.37 

386.22 

.^86.37 

386.32 

385.97 

385.92 

386.17 

386.27 

386.22 

386.17 

385.92 


Seneca  River  below  Lock  Xo.  G  at  Seneca  Falls,  N.  Y. 

The  gage  was  established  on  Seneca  river  below  Seneca  Falls  on 
November  16,  1900,  by  L.  S.  Ilulburd  for  this  Department.  The 
gage  consists  of  a  2-f()ot  enameled  stc^el  section  mounted  on  a 
Vh  X  10-inch  hardwood  plank,  spiked  to  the  timber  docking  at  the 
down-stream  end  of  the  lower  approach  to  the  lock.  The  zero 
mark  of  this  gage  is  at  elevation  391.62,  Barge  canal  datum. 
Readings  are  taken  twice  each  day  by  Daniel  Havens. 
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Mean  Daily  Slevation  of  Water-aurface  of  Seneca  River  below  Lode  No.  6  at  Seneca  Falls,  N    Y 


DAY. 

Nov. 

Dec. 

1 

1909. 

392.24 

2 

392.24 

3 

392.25 

4 

392.28 

5 

392.12 

6 

392.26 

7 

392.23 

8 

392 . 24 

9 

392.26 

10 

392.24 

11 

392.21 

12 

392.12 

13  

392 . 21 

14 

392.27 

15 

392.26 

16 

392.36 
392.37 
392.26 
392.30 
392.20 
392.12 
392.22 
392.20 
392.22 
392.17 
392.20 
392.14 
392.12 
392.24 
392.26 

392.28 

17 • 

392.26 

18 

392.21 

19 

392 . 10 

20 

392.22 

21 

392.14 

22 

392.04 

23 

392.06 

24 

392.08 

26 

391.86 

391.85 

27 

392.10 

28 

392.08 

29  -   -     - 

392 . 04 

30 

392.06 

31 

392.08 

Seneca  Riveb  above  Seneca  Falls,  N.  Y. 

A  gage  was  established  on  Seneca  river  above  the  locks  at 
Seneca  Falls,  August  6,  1909,  by  L.  S.  Hulburd  for  this  Depart- 
ment. The  gage  is  located  in  a  dock  slip  a  short  distance  above 
the  up-stream  end  of  the  river  wall,  or  long  weir  at  Seneca  Falls. 
It  therefore  shows  the  water-level  in  the  river  above  the  first  di- 
version for  canal  or  water  power  uses  at  this  point.  The  gage 
consists  of  one  5-foot  steel  section,  reading  in  feet  and  tonths, 
and  one  2-foot  section,  reading  in  feet  and  hundredths.  This 
was  attached  vertically  to  a  hardwood  plank  and  spiked  to  sheet- 
ing at  the  end  of  the  slip.  Current-meter  measurements  have 
been  made  at  the  highway  bridge  crossing  the  river  a  short  dis- 
tance up-stream  from  the  gage.  The  conditions  however,  are 
not,  such  that  a  continuous  record  of  the  discharge  can  be  ob- 
tained. The  stage  of  the  stream  does  not  bear  a  constant  rela- 
tion to  the  amount  of  discharge,  partly  on  account  of  the  growth 
of  aquatic  foundation  in  the  stream  channel,  but  chiefly  on  ac- 
count of  leakage  in  the  river  wall  or  spillway  and  the  drawing 
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down  of  the  water-level  in  the  pond  below  the  river  wall.  Ow- 
ing to  the  varying  amount  of  leakage  taking  place  under  these 
conditions,  the  flow  of  the  stream  varies  even  though  the  stage 
may  remain  approximately  constant.  The  results  of  current-meter 
measurements  which  have  been  made  are  shown  in  the  acconi- 
jMinying  tables. 

Mean  Daily  Eltvalion  of  Watfr-ttrfare  {Barge  Canal  Datum)  of  Seneca  Rittr  above  Sei:eca 

FaUn,  A'.   Y. 


DAY. 


1909. 


1 . 

2. 

3 

4. 

5 


I 


439.90 

, i   429.92 

H •   429 . 80 

9 '429.80 

10 429.45 


11 


428.64 


12 429.75 

VA 1   429.80 

14 1   429.90 

15 1429.80 

16 429.80 

17 !   429.80 

18    I   429.80 

19 '   429 .  80 

20    ;   429 .  80 

21 I   429.80 

22    '   429 .  80 

23 429 . 80 

24    429.77 

26 429.80 

2a 429.75 

27 429.80 

28 429 . 80 

29 429.80 


M) 
31 


429.80 
429.80 


Sept. 


429.80 
429.80 
429.80 

a 

a 

a 
429.80 
429.80 
439.80 
429.75 
429.80 
429.70 
429.75 
429.80 
429.70 
429  80 
429  80 
429.80 
429.80 
429.85 
429.80 
429.85 
429.85 
429.80 
429.80 
429. so 
429. 80 
429.80 
429.80 
429. 80 


a  No  record. 


Current-meter  Discharge  Meamremenis  of  Seneca  River  at  Seneca  Fails,  A^.  Y. 


DATE. 


1909. 
Auk.  5. 
Auk.  6. 
Auk.  6. 
Sept.  9. 
Sept.  28 
Nov.  29. 


Hydrographer. 


Clark  and  Angus .  . 
Clark  and  Angus.  . 
Clark  and  Angu.>« .  . 
Clark  and  Robbins. 

A.  T.  Clark 

A.  T.  Clark 


Gage 
height. 


Feet. 
2.60 
2.60 
2.65 
2.50 
2.50 
2.60 


Area  of      Mean         Dis- 
section,   velocity.,  charge. 


Square 
feet. 
720 
S93 
89 1 
924 
S6H 
866 


Ft.  per 
second. 
0.603 
0.489 
0.444 
0.343 
0.409 
0.384 


Second- 
feet. 
434 
437 
376 
317 
355 
333 


Remarks. 


mgh  bridge. 
Kingdom  bridBe. 
Kingdom  bridse. 
Kingdom  bridge. 
Kingdom  bridge. 
Kingdom  bridge. 
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Seneca  River  below  Waterloo,  K.  Y. 

A  gage  was  established  on  tSeiieca  ri\Tr  'below  the  locks  at  Water- 
loo, August  11,  1909,  by  L.  S.  Hulburd  for  this  Department. 
The  gage,  consisting  of  a  5-foot  enameled  steel  scale  divided  to 
feet  and  tenths,  is  attached  to  the  canal  side  of  the  first  pier 
from  the  down-stream  end  of  the  tow-path  bridge  crossing  the 
east,  or  lower  branch  of  the  river.  The  gage  is  read  twice  each 
day  bv  Geo.  W.  Graves.  The  elevation  of  the  zero  mark  of  the 
gage  is  428.49,  Barge  canal  datum. 


Mean  Daily   Elevation   of  Water-aur/ace  (Barge    Canal    Datum)    of  Seneca   River  below 

Waterloo,  N.   Y. 


DAY. 

Au«. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

430.49 
430.54 
430.59 
430.54 
430.44 
430.49 
430.59 
430.54 
430.54 
430.64 
430.54 
430.44 
430.49 
430.44 
430.39 
430.44 
430.44 
430.44 
430.49 
430.54 
430.54 
430.59 
430.44 
430.54 
430.54 
430.39 
430.49 
430.59 
430.54 
430.54 

430.49 
430.49 
430.39 
430.49 
430.54 
430.39 
430.39 
430.39 
430.39 
430.34 
430.39 
430.34 
430.44 
430.39 
430.39 
430.39 
430.24 
430.39 
430.34 
430.39 
430.39 
430.39 
430.34 
430 . 19 
430.29 
430.34 
430.24 
430.24 
430.29 
430.39 
430.09 

430.29 
430.29 
430.29 
430.24 
430.24 
430.29 
430.14 
430.14 
430.24 
430.24 
430.24 
430.14 
430.24 
429.99 
430.09 
430.14 
430.09 
430.14 
430 . 14 
430.14 
429.89 
430.09 
430.09 
430.04 
429.94 
429.99 
430.04 
429.69 
430.04 
429.99 

429.99 

2 

429! 64 
430.24 
430.39 
430.39 
430.19 
430.39 
430.34 
430.39 
430.39 
430.44 
430.49 
430.39 
430.39 
430.49 
430.44 
430.59 
430.54 
430.39 
430.54 
430.49 
430.44 

430.04 

3 

4   

430.04 
430  04 

5  

429  69 

6 

7 

8 

429.99 
429.99 
430.04 

9 

10 

11 

429.99 
429.94 
429.94 

12 

429 . 59 

13 

429.79 

14 

429.94 

15 

429 . 94 

16 

429 . 94 

17  

429 . 84 

18 

429.84 

19 

429.59 

20 

429.79 

21 

429.84 

22 

429.89 

23 

429.84 

24 

429.84 

25 

429 . 64 

26 

429.49 

27 

429.74 

28 

429.84 

29 

429.84 

30 

429.74 

31 

429 . 74 

Sexeca  River  above  Waterloo,  X.  Y. 

A  gage  was  establised  above  Lock  Xo.  1  at  Waterloo,  August 
11,  1909,  by  L.  S.  Hulburd  for  this  Department.  The  gage 
consists  of  a  5-foot  enameled  steel  section,  reading  to  feet  and 
tenths,  and  is  mounted  on  a  hardwood  plank  secured  to  the  right- 
hand  side  of  the  timber  work  dividing  the  navigation  canal  from 
the  water-power  head-race.  The  gage  is  read  twice  each  day  by 
Geo.  W.  Graves.  The  elevation  of  the  zero  mark  of  the  gage  is 
443.577. 


420 


Report  of  State  Engineer. 


Mean  DaUv  Elevation  itf  Waier-twrfaee  ( 


Barae  Ca\ 

ff.  Y. 


Canal  Dahim)  of  Seneca  River  above  WaUrioo 


DAY. 


1 
2 


1909. 


3 I  

4 

5 

6 

7 

8 

9 

10 

11 

444  98 

12 

445.03 

13 

444.73 

14 

444.03 

15 

445.03 

16 I  444.93 

17 !  444.63 


18 
19 
20 


444.63 
444.63 

444.58 
21 I  444.53 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


444.68 
444.68 
444.53 
444.53 
444.38 
444.33 
444.53 
444 


444 
444 
444 
444 

444 


444 
444 

!  444 
>  444 
I  444 
!  444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 


53 

444.38   I  444 
444.43   I    ... 


.43 
.33 
.18 
.23 
.43 
.33 
.08 
.03 
.08 
.13 
.13 
.48 
.38 
.18 
.73 
.38 
.28 
.08 
.23 
.28 
.23 
.23 
.23 
.23 
.23 
.38 
.23 
.03 
.33 
.23 


444.23 
444.28 
444.33 
444.18 
444.18 
444.23 
444.33 
28 


444.48 
444.48 
444.38 
444.33 
444.23 
444.43 
444.38 
444.33 
444.68 
444.38 
444.23 
444.18 
444.23 
444.28 
444.43 
444.63 
444.43 
444.23 
444.58 
444.53 
444.38 
444.28 
444.68 


444.43 
444.38 
444.43 

444.43 

444.28 
444.33 
444.73 
444.53 
444.33 
444.38 
444.38 
444.48 


.33 
444.63 
444.53 
444.28 
444.48 
444.38 
444.33 
444.28 
444.58 
444.28 
444.28 
444.13 
444.58 
444.43 
444.33 
444 .  78 
444.28 
444.23 


Dec. 


444.23 

444.28 

444 . 18 

444.18 

444.68 

444.23 

444.18 

444.18 

444.13 

444.23 

444.08 

444.48 

444.33 

444 . 18 

444.08 

444.13 

444.23 

444 . 13 

444.58 

444.23 

444.06 

444.13 

444.13 

444.03 

444.43 

444.48 

444.03 

444 . 18 

444.08 

444.13 

444.13 


Seneca  River  below  Regulation  Works  near  Geneva,  X.  Y. 

A  gaging  station  was  established  on  August  2,  1909,  by  L.  S. 
Hulburd  for  this  Department,  on  Seneca  river  just  below  the 
foot  of  Seneca  lake  and  also  below  the  Stoney  gates  constructed 
by  the  State  to  regulate  the  lake-level.  The  gage  consists  of  a 
5-foot  enameled  steel  section  mounted  vertically  on  a  hardwood 
plank  and  secureil  to  the  piling  on  the  right-hand  approach  to  the 
lock  near  the  down-stream  end.  The  datum  of  the  gage  is  at  ele- 
vation 446.04  and  readings  are  taken  twice  each  day  by  Wni. 
Van  Kirk. 
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Mean  Daily  Elevation  of  Water-narface  {Barge  Canal  Datum)  of  Seneca 

lotion  Worke  near  Geneva,  N.  Y. 

River  below  Regu- 

DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1    

446.79 
446.69 
446.79 
446.79 
446.79 
446.69 
446.69 
446.69 
446.64 
446.69 
446.69 
446.74 
446.69 
446.69 
446.69 
446.59 
446.59 
446.59 
446.59 
446.69 
446.59 
446.59 
446.59 
446.49 
446 . 59 

446.49 
446.39 
446.39 
446.39 
446.39 
446.39 
446.39 
446.29 
446.29 
446.29 
446.29 
446.29 
446.29 
446.39 
446.19 
446.19 
446.19 
446.09 
446.09 
446.09 
445.99 
445.94 
445.99 
445.99 
44.<>.99 

445.79 
445.79 
445.79 
445.79 
445.69 
445.69 
445.79 
445.79 
445.69 
445.69 
445.79 
445.79 
445.69 
445.69 
445.69 
445.59 
445.59 
445.59 
445.59 
445.59 
445.59 
445.59 
445.49 
445.49 
445.39 
445.39 
445.39 
445.59 
445.59 
445.34 
..... 

445.34 

2 

445.34 

3    

445.34 

4 

5 

447! 04 
446.99 
446.99 
447.04 
447.04 
446.94 
446.94 
446.94 
446.89 
446.94 
447.04 
447.04 
446.99 
446.99 
446.99 
446.99 
446.89 
447.09 
446.89 
446.99 
446.99 
446.89 
446.89 
446.89 
446.89 
446.79 
446.89 

445.34 
445.34 

6 

445.44 

7 

445.44 

8 

445.34 

0 

445.44 

10 

445.34 

11 

445.24 

12 

445.24 

13 

445.34 

14 

445.34 

16 

445.34 

16 

445.24 

17 

445.24 

18 

445.24 

19 

445.24 

20 

445.24 

21 

445.24 

445 . 14 

23 

445.14 

445.14 

25 

445.14 

446.49   >  .^45.99 

445.14 

27 

446.49 
446.49 
446.49 
446.49 

445.99 
445.99 
445.89 
445.79 
445.79 

445.14 

444.94 

29 

444.94 

444.94 

31 

444.94 

Seneca  River  above  Regulation  Works  near  Geneva,  N.  Y. 

The  gage  was  established  August  2,  1909,  by  L.  S.  Hiilburd 
for  this  Department  at  the  foot  of  Seneca  lake  as  described  be- 
low. The  gage  is  attached  to  the  north  side  of  a  timber  crib 
forming  part  of  the  lock  approach,  about  50  feet  up-stream  from 
the  guard-lock  and  a  like  distance  up-stream  from  the  Stoney 
gates  constructed  to  regulate  the  lake-level.  This  gate  shows 
substantially  the  water-level  in  Seneca  lake.  It  consists  of  a 
6-foot  enameled  steel  section  mounted  on  a  hardwood  plank.  The 
gage  reads  from  zero  to  5  feet  by  tenths  and  the  zero  mark  is  at 
elevation  445.94,  Barge  canal  datum.  Readings  are  taken  twice 
each  day  by  Wm.  Van  Kirk. 
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Mean  Daily  Elevation  c/  Water-turface  {Barge  Canal  Datum)  of  Seneca  Lake  above  Regu- 
lation Works  near  Geneva,  N.  Y. 


1. 
2 
3. 
4. 

5. 

6. 

7 

K. 

9 
10 
11 
12 
13 
14 
15 
16 
17 
IK 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


DAY. 


1909. 


Aug. 


447.04 

446.99 

446 

447 

447 

446 

446 

446 

446 

446 

447 

447 

446 

446 

446 . 89 

446.89 

446 

446 

446 

446 

446 

446 

446 

446 

446 

446 

446 


99 
04 
04 
94 
84 
94 
89 
94 
04 
04 
89 
89 


79 
99 
79 
89 
89 
79 
79 
79 
79 
69 
79 


Sept. 


69 
59 
59 
59 


446.69 

446.59 

446.69 

446  69 

446 

446 

446 

446 

446.54 

446.59 

446.59 

446.54 

446.59 

446.59 

446.59 

446.49 

446.49 

446.49 

446.49 

446.59 

446.49 

446.49 

446.49 

446.39 

446.49 

446.39 

446.39 

446.39 

446.39 

446.39 


Oct. 


19 
19 
19 
19 


446.39 

446.29 

446.29 

446.29 

446.29 

446.29 

446.29 

446.19 

446 

446 

446 

446 

446.19 

446.29 

446.09 

446.09 

446.09 

445.99 

445.99 

445.99 

445.99 

445.99 

445.89 

445 . 89 

445.89 

445.89 

445.89 

445.89 

445.79 

445.69 

445.69 


Nov. 


445 

445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 
445 


69 
69 
69 
69 
59 
59 
69 
69 
59 
59 
69 
69 
59 
59 
59 
49 
49 
49 
49 
49 
49 
49 
39 
39 
29 
29 
29 
49 
49 
24 


Dec. 


445.24 

445.24 

445.24 

445.24 

445.34 

445.34 

445.24 

445.34 

445.24 

445.24 

445 

445 

445.24 

445.24 

445.24 

445 

445 

445 

445.14 

445.14 

445.14 

445.04 

445.04 

445.04 

445.04 

445.04 

445.04 

444.94 

444.94 

444.94 

444.94 


14 
14 


14 
14 

14 


CLYDE  RIVER  AND  GAXARGFA  CREEK. 

Description. 

Clyde  river  joins  Seneca  river  in  the  Montezuma  marsh  near 
the  foot  of  Cayuga  lake.  Clyde  river  is  formed  by  the  junction  of 
Canandaigua  outlet  and  Ganargua  creek,  at  Lyons.  Its  total 
length  is  about  20  miles  and  the  greater  portion  of  its  course  lies 
through  a  broad,  marv-^hy  valley.  Ganargua  creek  proj>er  rises  near 
Victor.  Its  course  is  northeasterly  to  Macedon.  It  then  flows 
easterly,  winding  broadly  through  the  system  of  duplicate  valleys 
extending  easterly  from  ^Macedon.  The  principal  tributary  of 
Ganargua  creek  is  ilud  creek,  which  rises  in  the  hilly  region  near 
the  head  of  Canandaigua  lake  and  flows  northward  about  20  miles, 
entering  Canargua  creek  at  Victor.  Ganargua  creek  is  often 
called  ^fud  creek  throughout  its  course  to  Lyons.  The  valley 
through  which  it  flows  is,  however,  called  Ganargua  valley.  The 
tributary  drainage  is  of  the  characteristic  glacial  kame  type  and 
the  tributaries  are  rather  sparse,  flowing  oftentimes  first  north  and 
then  south  l>etween  elongated  hills,  until  they  find  their  way  to 
Canargua  creek. 
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Clyde  Eiver  at  Clyde,  N.  Y, 
A  gage  was  established  at  Sotlus  street  bridge  in  the  village  of 
Clyde,  October  20,  1905,  by  E.  V.  R.  Payne,  of  this  Department. 
A  gage  of  the  box-aiul-chaiii  type  is  used.  The  scale  is  (lividnl 
decimally  from  zero  to  8  feet.  The  elevation  of  water- surface, 
when  the  gage  reads  zero,  is  380.00.  The  chain  length  is  22.09. 
The  gage  is  located  on  the  down-stream  side  of  the  central  span  of 
the  bridge.  The  bridge  has  a  total  length  between  abutments  of 
174  feet.  It  is  subdivided  into  5-foot  sections  on  the  down-stream 
side  for  current-meter  measurements,  the  initial  point  being  the 
fact  of  the  right-hand  abutment.  Readings  are  taken  each  day  by 
J.  F.  Wickham. 


II  Kleiiali'm  of  Tr-i/i 


n  Hum)  of  riyd'  Hirer  at  Clyde.  .' 


HI  .20  381,12 
Bl  .30  381.12 
SI.  IS  381. 12 


Curren(-iBf(tT  DiKharge  Meat 


s  of  Vludt  nicer  at  Clvde.  , 


DATE. 

Hydro 

Kiapher. 

he'lgm. 

SS£. 

Mean     1      DIs- 
veloclty-i  rliarne. 

JsFl!:: 

'i% 

.,^„ 

I'eZI.    i  %^t 

2.37          2,042 
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Clyde  Riveb  at  Lyonb,  X.  Y. 

A  gage  was  established  at  Geneva  street  bridge  in  the  village  of 
Lyons,  September  25,  1905,  by  this  Department.  The  gage  is  of 
the  weight-and-box  type  and  is  attached  to  the  down-stream  side 
of  the  bridge  on  the  right-hand  span.  The  gage  is  divided  dec- 
imally from  zero  to  14  feet.  The  elevation  of  the  water-surface, 
when  the  gage  reads  zero,  equals  390.00.  Standard  chain  length 
18.72.  Readings  are  taken  at  1  p.  m.  each  day  by  men  from  the 
Barge  canal  office  at  Lyons.  The  gage  is  located  below  the  inflow 
of  Canandaigua  outlet.  The  down-stream  side  of  the  bridge  Is 
subdivided  at  5-foot  intervals  for  current-meter  measurements,  the 
initial  point  b(*ing  the  face  of  the  left-hand  abutment. 


Mean  lyaily  Elevation  Water-surface  {Barge  Canal  Datum)  of  Clyde  River  at  Lyons,  .V.   Y 


DAY 


igo9. 
1 

2 

3 

4 

5  .   .     .   . 

6  . 
7 

8     . 

» 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

3D 

31 


Jan. 


380. 7€ 
390. 7C 
390.70 
'390  70  392 
390  70  393 

390  8C  393 

391  OC  393 

;391  OC  393 

!390  90  392 

390  90  392 

390  80  392 

390  801392 

1390.80392 

;390.80  392 

'390.80*392 

390.801391 

,390.801391 

'390  80  391 

,390  80  391 

390.80:393 

390.80  393 

;391.60  394 

392  30  395 
393.80  399 
394  80  400 

393  00  398 
391.90  397 
392.30396 
392.40 
392.40 
392.10 


395.00 
393.50 
30  393.10 
40|392.80 
10|392.60 
GO  392 
ao  392 
20  393.00 
ec  393.00 
2G'3O4.70 
20,396.40 
50*394 
90;394 
401393.80 
00'393.20 
601392.80 


.40 
.70 


.80 
.30 


395.001393 
394.50  395 
304. 10396 
394.50  397 


394 
394 


395 


30392 


392 
392 
392 

70,392 

60  392 
392  20 
392.20 
393.30 
393.80 


10 
00 
10 


50 
25 
10 
15 


50 
30 
20 
20 
20 
20 


30 

10  395 
393.90.395 
394.20,395 
394.40  394 
394.80 
304.00 
393.00 
394.40 
395.80 
397.10 
396.00 
394.90 
394.50 
393.90 
393.40 
393.501393 
393.20l392 


50  394.20 


50 


395.20 

396.20 

,395  90 

395.50 


394 
394 
394 
303 
394 
394 
395 
3M 
394 
393 
393 


392.90 
392  60 
392.50 
392.30 
392.10 
392.50 
398.20 
393.80 


392 
392 
392 
392 
392 
392 
392 
392 
392 


90  301. 
20  391. 
40,391 
001391 
40  392 
30  302 
80  391 
50  391 
60391 
60,391 
80  391 
70,391 
90  391 
00:391 
701301 
00391 
60  391 
10  391 
50  391 
10  391 
00  391 
90  391 
70  391 
50  391 
.30  391 
10,390 


10 
10 
10 


391 
391 
391 


001391 
00'... 


90  391 
90  391 
70  391. 
60,391 
10<391 
30  391 
90  390 
80  390 
60  391 
50  391 
80  391 
80  391 
70  391 
60  391 
20  391 
50  391 
30  391 
20  391 
20  391 
10  391 
10  391 
20i390 
10391 
30  391 
00  391 
90  391 
.10|391 
30  391 
90391 
.10 1391 
.391 


00 
00 
00 


Aug.  Sept. 


391 

391 
391 


00  391 
001391 
00  390 
90  301 
90  301 
00>391 
20  391 
20  391 
40  391 
401391 
80!391 
20,391 
10  391 


I 

00  301.60 
001391.50 
00*391 .50 
101391.40 
00'390.90 


90 
20 
20 


391 
391 
391 


40.301 
40.391 
301391 
40|391 
501391 
50|391 
40  391 


00 
00 


391 
391 


30.390 
30  391 
30,391 
80  301 
50J301 
50  391 
60  391 
60!391 
30  391 
701391 
50  391 
20!391 
101391 


391 
391 
391 


40 
80 
80 
70  391 
60  391 
30  391 
40  391 
60  391 
7C;391 
70  391 
60,391 
80J391 
60  391 
70  391 
.90 
.80 


20 
50 
60 
W 
60 
40 
60 
60 
50 
70 
50 
80 
60 
40 
,60 
40 
40 
70 
90 
70 
90 
70 
30 
40 


I 
Oct.   Nov.  ,  Dec. 


391 
391 
301 
391 
391 
391 
391 
391 
391 
391 
391 
301 
391 
391 
391 


50l391 
50  391 
60  391 
60  391 
60  391 


60 

60 


301 
301 


60.301 
40|391 
30  391 


— 1^ 

301300.90 
20;301.00 
00  391.10 
10  301.09 
20  300.70 
.30|380.7D 
30  301.30 


40 
.90 
60 
.40 


301 
301 
301 
391 


50390 


391.40  391 


.20 
.90 


I 


391.60 


391 

391 

391 

391 

391 

331 

J391 

391 

391 

391 

391.30 

391.50 

391.10 

391.20 

391.20 


392 
391 


30 

10 

20 

10301 

lO'SOl 

20 

10 

90 

00 

10 


801301 

40  391 

50  391 

701391 

60  390 

50  390 

801390 

60  391 

391 

391 

391 

390 


301.00 

aoo.oo 

380.80 
10 

ao 

301.30 
391.30 
391.40 
301.30 
391.00 
401390.80 
30  380.90 
40'380.80 


50 
30 
80 
80 
90 
10 


380.00 
391.00 
390.40 
390.70 
390.70 
390.00 


.50 
.90 


OOiSOO. 
00  390 
.00  390. 
95  390.70 
.    380.00 


Current-meter  Discharge  Meaturements  of  Clyde  River  at  Lyons,  N.  Y'. 


DATE. 

Hydrographer. 

(iaice 
height. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
chanse. 

1909. 
April  12.  . 
May    11.. 

J.  P.  Newton 

Feet. 
2.90 
5. IS 

Square 
feet. 
413 

817 

Ft.  per 

second. 

1.62 

1.83 

Seeond- 
feet. 
608 

A.  R.  Paichke 

1,494 

Gaging  of  Streams:    Oswego-Oneida-Seneca  Basin.     425 


Ganabgua  Cbeek  north  of  Newark,  N.  Y. 

A  gaging  station  was  established  on  the  highway  bridge  IV2 
miles  up-stream  from  Xewark  railroad  station,  November  29, 
1905,  by  James  Kelly,  for  the  Department.  A  box-and-chain 
gage,  reading  from  zero  to  13.9  feet,  is  attached  to  the  down-stream 
side  of  the  bridge.  The  elevation  of  water-surface,  when  the  gage 
reads  zero,  is  406.00;  chain  length  15.02.  Current-meter  meas- 
urements were  formerly  made  at  this  bridge.  The  bridge  is  lo- 
cated at  a  bend  in  the  stream  and  the  banks  are  overflowed  during 
high  water.  Readings  are  taken  about  noon  each  day  by  Wm.  J. 
Swartz.  A  bench-mark  located  on  the  west  wing  wall  of  Peck's 
highway  bridge  crossing  the  Erie  canal  1.9  miles  west  of  Newark 
consists  of  a  chiseled  square,  the  elevation  of  which  is  449.767. 

Mean  Daily  Elevation  of  Water-surface  {Barge  Canal  Datum)  of  Ganargua  Creek  north  of 

Xetnark,  N.   Y. 


DAY. 

Jun. 

1 

Feb. 

Mar. 

April. 

May. 

Jin\  '  July. 

1 

Aug. 

Sept. 

1 

Oct.  , 

1 

Nov. 

Dec, 

1909. 

1 

407.8 
407.8 
407.9 
407.9 
408.0 
408.1 
408.2 
408.4 
408.4 
408.3 
4(8.2 
408.2 
408.1 
408.1 
408.0 
4O8.0 
408.0 
407.9 
407.9 
407.S 
407.8 
407.8 
407.9 
408.8 
410.0 
409.6 
409.2 
408.7 
408.6 
408. fi 
408.5 

408.4 
408.4 
408.4 
406.4 
409.0 
400.9 
409.6 
409.3 
409.1 
409.0 
<03.9 
408.8 
408.6 

406.5 
409.8 
406.9 
408.6 
408.8 
406.9 
406.8 
408.7 
406.9 
409.2 
4109 
400.8 
409.1 

409.9 
409.8 
409.7 
409. e 
409. e 
409.6 
409.5 
409.5 
409.6 
409.7 
<0}.8 
410.2 
410.  e 
412.0 
412.4 
411.1 
410.6 
410.3 
410.1 
409.8 
409.4 
409.0 
408.7 
408.4 
408.5 
409.0 
409.2 
409.9 
410.7 
411.6 

412.3 
412.8 
412.4 
411.4 
411.0 
411.6 
411.5 
411.3 
411.0 
410.8 
410.6 
410.5 
410.3 
410.2 
410.2 
410.0 
410.4 
410.0 
400.6 
409.2 
408.9 
408.9 
406.7 
406.6 
408.6 
406.4 
408.3 
408.3 
408.2 
408.2 
406.2 

408.1 
408.1 
406.0 
406.2 
408.2 
406.1 
408.1 
408.2 
406.2 
408.2 
408.1 
408.1 
408.0 
406.1 
408.0 
408.0 
418.0 
408.1 
408.0 
407.9 
407.9 
407.8 
407.8 
407.9 
407.8 
407.7 
407.8 
407.7 
407.7 
407.6 

407.e 
407.6 
407.5 
407.4 
407.4 
407.5 
407.5 
407.4 
407.4 
407.3 
<07.3 
407.5 
407.7 
407.8 
407.7 
407.6 
407.6 
407.7 
407.7 
407.6 
407.6 
407.6 
407.7 
407.7 
407.6 
407.6 
407.7 
407.7 
407.6 
407.7 
407.7 

407.9 
407.9 
407.8 
407.8 
407.8 
407.7 
407.6 
407.4 
407.2 
406.9 

407.2 
407.2 
407.3 
407.4 
407.3 
407.3 
407.2 
407.2 
407.1 
407.1 

407.5 
407.6 
407.5 
407.6 
407.6 
407.7 
407.7 
407.8 
407.9 
408.0 
408.0 
408.0 
408.1 
408.2 
408.3 
408.5 
406.6 
406.5 
406.3 
408.1 
407.8 
407.7 
407.5 
407.7 
407.8 
407.8 
407.7 
407.6 
407.7 
407.6 
407.5 

407.6 
407.6 
407.7 
407.6 
407.8 
406.0 
408.1 
408.0 
408.0 
406.1 
408.1 
408.1 
406.3 
402.2 
406.0 
408.2 
408.2 
406.3 
408.3 
408.5 
406.0 
406.3 
406.4 
406.6 
406.4 
406.3 
408.0 
407.8 
407.8 
407. C 

407.5 

2 

407.5 

3 

407.6 

4 

5 

407.6 
407.5 

6 

407.5 

7  

407.4 

R 

407.5 

9 

10 

407.5 
407.4 

11 

406.7'  <07.0 

407.4 

12 

13 

406.5 
406.4 
406.3 
407.0 
407.5 
408.0 
408.5 
408.8 
408.6 
406.4 
408.2 
406.0 
407.7 
407.5 
407.2 
407.0 
406.9 
407.2 
407.4 
407.3 

407.2 
407.2 
407.3 
407.4 
407.4 
407.6 
407.6 
407.6 
407.7 
407.7 
407.7 
407.6 
407.6 
407.4 
407.5 
407.4 
407.5 
407.6 
407.5 

407.5 
407.5 

14 

408.5 

408  H 

407.6 

15...: 

16 

408.4    408.7 
408. £    408.7 
408.3;  408  8 

407.6 
407.7 

17  

407.8 

18 

19 

20 

408.2 
408.1 
408.2 
406.3 
408.7 
400.4 
414.7 
415.4 
414.5 
413.2 
412.0 

408.8 
408.9 
406.9 
408.8 
409.1 
409.4 
410.0 
410.4 
410.8 
411.9 
411  6 

407.7 
407.8 
407.8 

21 

22 

23 

407.8 
407.7 
407.7 

24 

407.7 

25  

407.8 

26 

27 

407.9 
407.8 

28 

407.7 

29 

:  411  0 

407.7 

30 

1 

410.6 
410.2 

407.6 

31 

407.6 

Ganargua  Creek  near  Palmyra,  X.  Y. 
A  gaging  station  was  established  at  Harrison's  -mill  between 
Palmyra  and  East  Palmyra  for  this  Department  in  1907.     The 
dam  is  of  timber  and  has  main  crest  of  44.2  feet  in  length  ob- 
structed by  two  piers  and  in  addition  a  wing  spillway  31.1  feet  in 


420  Uefort  ok  State  Enoineer. 

length.    The  elevation  of  the  water-surface  deduced  from  the  daily 
reading  taken  a1x)ve  the  dam  i^  shown  in  the  accompanying  table. 

I   Daftiin)   Iff  Oanargiia  Crttk   itrar 


CANAXOAIGl'A  OrTLET. 
Dksiriptiox. 
Canandaigiia  lake  oci-njiien  one  of  the  elongated  depressions  ex- 
tending in  iiearK-  a  north  and  sonth  dircetion  in  the  central  lake 
rcftinn  of  Xcw  Yurk.  The  drainage  trlbntarv  to  the  lake  i.s  chieflv 
short  lateral  sfreanis  from  the  steep  slopes  of  adjacent  hillsides. 
The  outflow  from  the  lake  is  regulated  to  some  extent  by  gatos  coii- 
strneteil  by  the  State.  The  lake  is  at  elevation  ali:>ut  fi86.  From 
the  foot  of  the  lake  at  ('nnandaig;ia  the  outlet  Hows  a  little  north 
to  Manchi'stf  r.  a  distance  of  7  miles.  In  this  distance  a  fall  of 
100  feet  occurs,  which  is  chiefly  eonccntrateil  at  several  water- 
power  dams.  From  .Manchester  the  stream  flows  ea.«terly  12  miles 
and  thence  northeasTcrly  K  miles  joining  Ganargiia  creek  at  Lyons 
to  form  the  Clyde  river,  lu  the  easterly  ))ortion  of  its  course  the 
stream  win<is  with  large  bt-nds  through  a  broad  sloping  valley  of 
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fertile  land.  The  fall  is  mostly  utilized  at  water-power  dams. 
The  tributary  drainage  is  moderately  rolling  and  is  interpersed 
with  glacial  kames.  These  are  lenticular  hills  extending  usually 
in  a  north  and  south  direction.  At  Phelps,  Flint  creek,  which  is 
the  largest  tributary,  enters  the  outlet.  Flint  creek  drains  a  val- 
ley similar  to  the  adjacent  lake  basins.  This  valley  is  not  at 
present  occupied  by  a  lake,  but  contains  an  extensive  swamp,  reach- 
ing several  miles  southward  from  Gorham. 

Caxandaigua  Outlet  at  Alloway,  N.  Y. 

This  gaging  station  was  established  September  18,  1906,  by 
F.  T.  Williams  for  this  Department.  It  is  located  at  a  highway 
bridge  crossing  the  stream  2Vi  miles  above  Lyons.  The  gage  has 
a  vertical  scale  divided  decimally  and  reading  from  zero  to  11  feet. 
It  is  attached  to  the  down-stream  face  of  the  left-hand  abutment 
of  the  bridge  and  has  its  zero  mark  at  elevation  403.32.  Current- 
meter  discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge,  which  has  a  span  of  95  feet  between  abutments. 


Mean  Daily  Elevation  of  Waier-^urface  {Barge  Canal  Datum)  of  Canandaigua  Outlet  at 

AUowny,   .V.  Y. 


DAY. 


Jan. 


1909. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


403 
403 
1403 
;403 
*404 
403 
1403 
'403 
403 
'403 
I403 
403 
403 
403 
403 
403 
403 
403 
403 
403 
403 
404 
406. 
405 
405. 
404. 
404. 
404. 
404. 
404. 
404. 


52 
52 
52 
52 
12 
82 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
82 
62 
02 
42 


Feb. 


404 
404 
404 
404 
404 
405 
405 
405 
404 
404 
404 
404 
404 
404 
403 
404 
405 
404 
404 
405 
405 
405 
406 
409. 


12408. 
32  407. 
12  407. 


12 
12 
37 

82; 


406. 


72 
32 
32 
32 
12 
,72 
32 
02 
32 
32 
32 
32 
32 
12 
77 
32 
12 
32 
42 
72 
32 
52 
52 
52 
02 
22 
12 
92 


Mar. 


406. 

405. 

405. 

405. 

404 

404. 

404. 

405. 

405. 

407. 

406. 

405. 

405. 

405. 

405. 

405. 

405. 

405. 

405. 

404. 

404. 

404. 

404. 

404. 

405. 

405. 

405. 

406. 

406. 

406. 

406. 


22 
62 
22 
12 
92 
92 
92 
02 
32 
42 
22 
32 
22 
12 
82 
32 
22 
02 
12 
92 
72 
72 
72 
82 
62 
32 
82 
42 
82 
62 
52 


April. 


406 
406 
406 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
407 
407 
406 
406 
406 
406 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405. 


.42 
.12 
.02 
.92 
.72 
.52 
.42 
.22 
.12 
.12 
.32 
.32 
.22 
.72 
.12 
.52 
.52 
.32 
.12 
.72 
.72 
.72 
.42 
.32 
.32 
.22 
.22 
12 
12 
.92 


May.  June 


407 
409 
409 
407 
407 
406 
406 
406 
406 
406 
406 
406 
406 
405 
406 
406 
406 
406 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
404 
405. 


.72 
.02 
.22 
.42 
.02 
.72 
.62 
.22 
.22 


405 
044 
404 
404 
405 
405 
405 
404 
404 


421404 
82i404 


42 
02 
92 
12 
92 
62 


404 
404 
404 
404 
404 
404 


22  404 


82 
52 
52 


404 
404 
404 


421404 
32:404 
321404 
12'404 


12 
12 
32 
22 
92 
02 


404 
404 
404 
404 
404 


.05 
.92 
.92 
.92 
.32 
.22 
.12 
.92 
.92 
.82 
.72 
.72 
.72 
.52 
.42 
.52 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.22 
,12 
.32 
,42 
32 


July. 


404 

404 

404 

404 

403 

403 

403 

403 

403 

403 

403 

404 

404 

403 

408 

403 

403 

403 

404 

404 

404. 

403. 

403 

403. 

403. 

403. 

403. 

403. 

403. 


12  403 
..  403 


,12 
,12 
,12 
,02 
92 
82 
92 
82 
72 
72 
72 
42 
22 
92 
72 
72 
72 
92 
32 
12 
02 
92 
82 
72 
92 
82 
72 
32 
72 
72 
72 


Aug. 


403 
403 
403 
403 
403 
403 
403 
403 
403 
403 
203 
403 
403 
403 
404 
404 
403 
403 
403 
403 
403 
403 
403 
403 
403 
403 
404 
404 
404 
404 
403. 


.72 
.62 
.52 
.72 
.72 
.72 
.72 
.72 
.72 
.92 
.82 
.82 
.92 
.92 
.92 
.12 
.92 
.92 
.92 
.82 
.72 
.92 
.92 
.92 
.92 


Sept. 


403.92 

404.12 

404.12 

404.12 

404.12 

404.12 

404.12 

404.12 

404.12 

404.02 

403.92 

403.92 

403.82 

403.72 

403.72 

403.72 

404.02 

404.12 

404.12 

404 

404 

404.12 

404.12 

404 

404 


Oct. 


.12 
.12 


.12 
.12 


92  404.32 


12 
12 
12 
02 
92 


404.22 
404.12 
404.02 
403.92 


1 


403.92 
403.92 
403.75 
403.75 
403.75 
403.75 
403.75 
403.7? 


Nov.     Dec 


403 
403 
403 
403 
403 
403 
403 
403 


403.72  403 


403.72 
403.72 
403.72 
403.92 
403.92 
403.92 
403.92 
403.82 
403.72 
403.75 
403.?^ 
403.  r^ 
403.82 
403.95 
403.92 
403.82 
403.72 
403.72 
403.72 
403.72 
403.72 
403.72 


403 

403 

403 

403 

403 

403 

403 

403 

403 

103 

103 

403 

104 

104 

404 

404 

404 

403 

403 

404. 

404 


,62 
52 
52 
62 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
42 
32 
52 
62 
92 
92 
02 
12 
12 
12 
02 
92 
92 
12 
12 


404.12 
403.92 
403.92 
403.92 
403.72 
403.72 
403.92 
403.92 
403.92 
403.92 
403.72 
403.72 
403.82 
403.92 
403.92 
403.92 
403.92 
403.92 
403.92 
403.72 
403.72 
403.82 
403.92 
403.92 
403.82 
403.72 
403.82 
404.02 
404.12 
404  12 
404.12 
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DATE, 

Hydrocmpher. 

,2ffi. 

wcllon. 

Hun 
velocity. 

DiR- 

ci»nn. 

S!?i; 

o:s5 

1 

It 

Steond- 

Sept.  30.. 

PI  Daitff  Diteharge.  ^ 


I,  of  CanandOffnia  OuUet  al 
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Monthly  Ditcharge  of  Canandaigua  Outlet  at  AUoway,  N.  Y. 
[Drainage  area,  440  .square  miles.] 


MONTH. 


1909 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


DlBC^AROE  IN 

Second-feet. 

Per 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

800 

76 

•197 

0.448 

2.560 

128 

607 

1.38 

1.600 

354 

609 

1.38 

i.eoo 

429 

683 

1.55 

2,260 

379 

867 

1.97 

482 

185 

300 

0.682 

258 

96 

136 

0.309 

185 

61 

127 

0.289 

233 

96 

168 

0.382 

138 

96 

109 

0.248 

185 

48 

112 

0.255 

185 

96 

133 

0.302 

RCN-OFF. 


Depth  in 

inches  on 

drainage 

area. 


0.515 

1.44 

1.59 

1.74 

2.27 

0.764 

0.355 

0.332 

0.428 

0.285 

0.286 

0.347 


Canandaigua  Lake  and  Outlet  at  Canandaigua,  X.  Y. 

A  gaging  station  was  established  by  A.  T.  Clerk  for  this  De- 
partment, September  10,  1909,  at  the  foot  of  Canandaigua  lake 
in  the  village  of  Canandaigua.  The  gage  consists  of  two  5-foot 
enameled  steel  sections  reading  to  feet  and  tenths,  attached  ver- 
tically to  dock  piling  at  shore  end  of  the  boathouse  pier  near  the 
lake  outlet.  The  zero  mark  of  the  gage  has  not  been  determined 
with  reference  to  Barge  canal  datum.  The  gage  is  read  twice 
each  day  by  A.  H.  O'Reilly.  This  gage  shows  the  water-level 
in  Canandaigua  lake.  The  outflow  from  the  lake  is  controlled 
by  gates.  Meter  measurements  made  from  the  bridge  over  out- 
let below  Canandaigua  are  given  in  the  following  table. 


Current-meter  Discharge  Mea9urement8  of  Canandaigua  Outlet  at  Caruindaigua,  N.  Y. 


DATE. 

Hydrographer. 

Refer- 
ence 
point  .a 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

Remarks. 

1909. 
Sept.  10.... 
Sept.  29.... 

Clark  and  Robbins. 
A.  T.  Clark 

Feet. 
5.9 
6.9 

Square 
feet. 
110 
67.4 

Ft.  per 

second. 

0.72 

0.51 

Second- 
feet. 
79.1 
34.5 

Lake  gage  =  5.5. 
l4ike  gage  =  5.3. 

i   a  Reference  point  i.s  comer  of  right-hand  abutment,  up-stream  side. 
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SKANEATELES  LAKE. 
iSkaneateles  Lake  Outlet  at  Willow  Glen,  X.  Y. 

Skaneateles  lake  outlet  enters  Seneca  river  above  Cross  lake, 
crossing  the  Erie  canal  at  Jordan.  The  fall  from  the  foot  of  the 
lake  to  this  point  is  465  feet. 

The  surface  of  the  lake  has  an  elevation  of  865  feet  above  tide. 
The  valley  on  each  side  of  the  lake  has  an  average  width  of  2.5 
miles,  and  in  this  distance  there  is  a  rise  of  400  to  800  feet,  the 
greater  part  of  it  being  within  a  mile  of  the  lake.  The  inflow 
to  the  lake  is  through  numerous  short  lateral  feeders  flowing  down 
these  slopes.     The  drainage  areas  of  the  lake  are  shown  below: 

Drainage  artat  of  Skaneateles  Lake.* 

Square  miles. 

Land  §urfaoe  above  State  dam  at  Skaneateles 60 .  25 

Water  surface  of  lake  at  Skaneateles 12 .  75 

Total  drainage  area  above  foot  of  lake  (water  surface  =  17.46  per  cent) 73 .00 

Total  area  above  Willow  Glen  weir 74 .  25 

Area  above  Erie  canal  at  Jordan 93 .00 

The  station  was  established  March  10,  1895.  It  is  located  in  the 
village  of  Willow  Glen,  1.5  miles  below  the  foot  of  Skaneateles 
lake. 

Okser\'ation  is  made  of  the  daily  discharge  over  a  thin-edged 
weir,  having  a  crest  length  of  27  feet,  with  two  end  contractions. 
The  discharge  is  calculated  from  the  observed  depth  on  a  stake 
set  with  its  top  at  crest  level,  5.2  feet  iip-stream  from  the  weir, 
by  means  of  the  Francis  formula,  including  corrections  for  end 
contractions  and  velocity  of  approach. 

Since  July  1,  1894,  the  water-supply  of  the  city  of  Syracuse 
has  been  drawn  from  Skaneateles  lake,  and  the  amount  of  this 
diversion  should  be  added  to  the  discharge  over  Willow  Glen  weir 
to  obtain  the  total  run-off  of  the  drainage  basin.  The  calculated 
diversion,  as  determined  from  the  record  of  gat^  openings  and 
head  at  the  inlet  gates,  using  the  formula  for  orifices  with  a  con- 
stant coiifficient  stated  as  0.62  has  been  furnished  by  the  city  of 
Syracuse.  The  observations  at  the  weir  and  gates  were  taken 
bv  Edward  Conron.    The  1909  record  is  not  yet  available. 

A  complete  description  of  earlier  gagings  of  this  stream  is  con- 
tained in  the  report  of  the  St^te  Engineer  of  Xew  York,  supple- 
ment for  1902,  pages  61-76. 

♦  Areas  here  given  have  been  taken  from  proceedings  in  condemnation  of  water-powers 
on  Skaneateles  outlet.  The  lake  and  its  tribiitarv  area  are  shown  on  the  Skaneateles,  Tully, 
Cortland  and  Moravia  topographic  atlas  sheets  of  the  United  States  Geological  Survey. 
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NIAGARA  RIVER  DRAINAGE. 

General  Features. 

Niagara  river  connects  lakes  Erie  and  Ontario.  It  receives  the 
drainage  from  Tonawanda  creek  and  adjacent  smaller  areas  in 
New  York. 

Erie  Canal  at  Change  Briixie,  Pendleton,  N.  Y. 

A  gage  was  established  January  30,  1905,  by  this  Department 
at  Change  bridge  crossing  the  Erie  canal  just  east  of  the  junction 
of  the  canal  with  Tonawanda  creek  at  Pendleton.  A  vertical  gage 
with  painted  division  marks  is  attached  to  the  piling  of  the  left- 
hand  side  of  the  stream  near  the  down-stream  side  of  the  bridge. 
The  gage  reads  from  12  to  18  feet.  The  reading  of  the  gage,  added 
to  560.00,  gives  the  elevation  of  water-surface.  Readings  are 
taken  each  afternoon  bv  Jacob  Snell,  Jr. 


Mean  Daily  Elevation  of  Water-surface  (Baroe  Canal  Datum)  of  Erie  Canal  at  Change  Bridge, 

Pendelton,  \.   Y. 


1. 

2. 

3. 

4 

5 

6. 

7. 

8. 

9. 
10. 
11 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


Jan. 


Feb. 


570.60 
571.20 
570.40 
570.30 
570.40 
570.30 
570.20 
570.77 
570.80 
570.45 
569.60 
560.00 
509.20 
569. 5C 
509.40 
560.22 
509.20 
569.50 
560.00 

a 

a 

569.50 
570.60 
571.20 
570.80 
569.70 
560.40 
569.20 
■560.20 
569.30 


569.50 
569.40 
569.00 
369.50 
569.00 
570.45 
571.10 
571.00 
571.00 
570.00 
569.60 
509.50 
569.40 
560.40 
569.80 
569.80 
570.20 
560.80 
569.70 
569.50 
a 

569.90 
575.00 
675.75 
576.80 
575.60 
573.00 


Mar. 


571.10 
570.20 
569.50 
560.40 
569.10 
a 

509.90 
569.90 
571.90 
571.68 
573.42 
572.60 
572.00 
570.80 
570.40 
570.30 
570.10 
570.00 
570.00 
570.10 
570.05 
570.00 
570.10 
571.80 
571.80 
571.90 
573.70 
572.30 
572.00 
571.65 


April.  I  May. 


June. 


571 
571 
571 
571 
570 
570 
571 
570 
570 
569 
569 
570 
570 
572 
572 
572 
571 
571 
570 
570 
570 
570 
509 
5T0 
570 
570 
569 
569 
560 
572 


.00 
.00 
.05 
.10 
.60 
.25 
.00 
.50 
.00 
.60 
.70 
.00 
.28 
.25 
.80 
.86 
.50 
.05 
.90 
.25 
.10 
.20 
.95 
.80 
.00 
.20 
.48 
.30 
.TO 
.13 


575 

576 

574 

573 

573 

571 

571, 

571 

571 

572 

574 

573 

571 

570 

571 

574 

573 

571 

570 

571 

570 

570 

571 

571 

571 

571 

571 

571 

571 

571 

571 


06 
30 
76 
46 
00 
75 
70 
88 
60 
50 
30 
20 
90 
85 
10 
78 
00 
60 
70 
10 
95 
96 
60 
40 
20 
45 
20 
22 
50 
60 
30 


571.06 
671.18 
671.10 
671.06 
671.40 
571.48 


671 
671 
671 
571 
571 


20 
05 
06 
26 
10 


.10 
.00 
.90 


571.20 

571.50 

571 

571 

570 

570.95 

571.20 

571.00 

571.25 

570.90 

571.00 

571.00 

571.00 

571.10 

571.18 

571.30 

571.16 

670.05 

571.00 


July. 


571.10 
571.30 
571.10 
571.25 
570.70 
570.90 
570.80 
570.85 
570.95 
570.90 
571.30 
570.90 
570.80 
570.90 
570.91 
571.15 
571.10 
571.40 
671.15 
570.95 
570.80 
570.85 
571.05 
571.20 
571.30 
571.20 
571.00 
570.90 
570.98 
570.85 
670.80 


Aug. 


5T0 

570 

570 

570, 

570. 

570 

570 

571 

570 

570, 

570 

570, 

570 

570 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

571 

570 


90 
70 
66 
76 
70 
90 
88 
15 
80 
70 
65 
80 
80 
85 
20 
20 
10 
15 
16 
20 
26 
30 
20 
10 
15 
15 
00 
00 
34 
10 
95 


Sept. 


571.00 
671.00 
671.05 
571.05 
571.10 
571.00 
570.80 
570.75 
570.70 
570.75 
570.85 
571.00 
570.98 
570.80 
570.90 
570.80 
570.75 
570.60 
570. TO 
570.80 
570.70 
570.85 
570.85 
5T0.80 
570.75 
570.96 
570.90 
570.75 

5n.io 

570.90 


Oct. 


Nov. 


570.80  570 

570.86  671 

670.90 

670.70 

570.60 

570. TO 

570.60 

50 

50 

48 

75 

90 

90 

00 

90 

10 

85 

60 


570. 
570. 
570. 
570. 
570. 
570. 
571. 
570. 
571. 
570. 
570. 


60 
60 
55 
80 


570.66 
570.65 
570.60 
570.90 
571.00 
570.66  671.15 
570.86  571.15 
671.00  571.20 
571.10  671.20 


80 
00 
570.95 
571.00 
670 
570 
670 
570 

570.60 
570.80 
570.80 
570.90 
570.70 
570.80 
571.00 
670.50 
571.00 
570.20 
571.00 
571.20 
570.80 
571.10 
571.85 


671.00 
570.76 
570.60 
570.90 


571 
571 
670, 


15 
10 
75 


Dec. 


570.90 
671.00 
571.05 
571.10 
571.10 
571.20 
571.00 
570.95 
570.80 
570.60 
570.70 
570.60 
571.10 
572.76 
572.00 
571.70 
571.50 
571.50 
671.20 
571.00 
571.00 
571.20 
671.40 
570.86 
671.00 
671.35 
571.20 
571.30 
571.32 
570.85 
570.80 


a  No  record. 

Erie  Canal  at  Maix  Street  Bridge,  Tonawanda,  N.  Y. 

Between  Pendleton  and  Xiagara  river  Tonawanda  creek  is 
canalized  to  form  the  Erie  canal.  The  State  dam  at  Tonawanda 
controls  the  water  stage  in  this  level.     A  gage  was  established  at 


4:Jl> 
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Delaware-Main  street  bridge,  Touawaiula,  January  23,  1905,  by 
this  Department.  The  gage  is  a  vertical  scale  with  painted  10th 
marks  and  is  attached  to  the  protection  piling  below  the  center 
pier  of  the  bridge.  The  reading  of  the  gage,  added  to  560.00, 
gives  the  water-siirfaee  elevation.  Readings  are  taken  each  after- 
noon by  Chas.  Montage. 

Mean  Daily  Kleraiiwi  of  Water-wrface  (Barge  Canal  Datum)  of  Erie  Canal  at  Main  St. 

Bridge,  Tonawanda.  X.  Y. 


DAY. 


I 
Jan.   Feb.  >  Mar. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22 
23. 
24 
25. 
2«. 
27. 
28. 
29 
30. 
31. 


1909. 


a 
a 

I  a 
570. 
570. 
570. 
,570. 
570. 
570. 

a 
570. 
569. 
569. 
569. 
569. 
569. 

a 
1569. 
|56B. 
5e7. 
567. 
567. 
569. 

a 

570 

'570 

'509 

^: 


'569.40 

569.65 

.569.10 

501569.10 

60  569.50 

79.579.00 

70   a 

569.70 

569.60 

569.40 

569.30 

56B.80 

569.00 

569*70 
569.60 
569.90 
560.60 

569.40 
568.70 


80 
80 

00 
00 
50 
70 
60 
60 


00 
60 
80 
30 
60 
00 

40 
50 
60 
4U 
20 


a 


569^.25 
569.20 


569.80 
569.60 
569.42 
569.20 
569.00 
569. « 

560.90 
569.60 
571.20 
571.40 
571.40 
571.00 

570.40 
570.10 
569.80 
569.60 
569.80 
569.60 

569^.60 
569.60 


572.10  570.80 
572  451570.90 
571 .80 1 570. 90 
571.00  571.40 

57i*.40 
,571 .05 
570  75 


April. 


liny. 


570.40  572.80 
570.40 
570.4O|572.60 
a  |572.30 
570.15  571.60 
569.90  571.10 
570.60  571.10 
570.05  570.80 
569.80  a 
569.651571.10 
572.60 


572.10 
571.80 
571.60 
571.80 
a 


569.80 

569.85 

571.55 

571.45 

571.45. 

571.40  571.80 

a  571.40 
570.60  571.20 
570.10  571.00 
569.80  571.10 
569.70  571.15 
569.60'  a 
569. 60571. 80 

a  571.55 
569.95|571.75 
569.201571.50 
568.05  571.40 
569.75  571.40 
570.80      a 

571.40 


June. 


571.40 
571.40 
571.40 
571.40 
571.40 


571 
571 
571 
571 
571 
571 


July. 


571. 
571. 
571. 
a 
571. 
1571. 
40  571 
40*571. 
50,571. 
60  571. 
60|  a 
60  571 . 
a  |571. 
571.60  571. 
35  571. 
35  571. 
35  571 
571.35 
571.35 

571.35 
571.35 
571.50 
571.20. 
571.30   a 
571.50  571 

571*60 
571.50 
571.50 


50 
50 
50 


Aug. 


571.10 
571 
671 
40571 
571 
571 


30 
20 
18 
20 
30 


.00 
.00 
.00 
.00 
.20 


571.50 


571 
571 
30I571 


571 
571 
571 


a 
571. 
571. 
571 
571 
571 
571 


571 
571 
571 
571 
571 


10 
30 
25 
25 

30 

50 
36 
30 
20 
25 
50 

45 
35 
20 
20 
16 
15 


571 
571 


50 
60 
50 
50 
50 


a — M. 

oepi. 


571.60 

571 

571 

571 

571 


.60 
.60 
.55 
.50 


571.60 

sn.oo 

571.50 
5n.40 
571.40 
571.40 
571.40 

571.40 
571.40 


571.40 
571.40 
571.40 
571.35 

571*30 
571.10 
571.15 
571.20 
571.30 
571.35 

571*40 
571.18 
571.20 
571.15 
571.15 
570.96 

571.06 
571.06 
671.15 
571.15 
571.05 
571.00 

571.20 
571.30 
571.35 
571.20 


Oct. 


571.10 
571.00 

571*00 
570.60 
570.70 
570.70 
570.80 
570.70 

571.10 
570.70 
670.10 
570.20 
570.40 
570.60 

571*20 
570.70 
570.80 
570.60 
571.20 
571.10 

571*20 
571.20 
571.20 
571.10 
571.00 
571.20 


Nov. 


571.20 
571.10 
571.20 
571.20 
570.40 
570.40 

570.50 
570.40 
570.40 
570.40 
570.50 
570.70 

571.00 
571.00 
570.40 
570.80 
5n.40 
571.40 

570.90 
571.10 
571.10 
571.10 
571.10 
571.20 

a 

571.00 
571.00 


Doe. 


sn.oo 

571.00 
571.00 
571.00 

571.00 
571.20 
571.00 
571.00 
571.  la 
571.20 

571*10 
571.20 
571.00 
571.00 
571.00 
571.00 

571.00 
570.80 
570.90 
570.80 
570.90 
570.80 

570.80 
570.80 
570.80 
570.70 
570.70 


a  No  record. 

Niagara  Rivkr  at  Tonawanda,  X.  Y. 

A  gage  was  established  January  23,  1905,  by  this  Department^ 
near  the  mouth  of  Tonawanda  creek  and  below  the  State  dam. 
The  readings  of  this  gage,  added  to  560.00,  show  the  elevation  of 
Niagara  river  at  its  junction  with  Tonawanda  creek.  The  gage  is 
a  vertical  scale  graduated  to  feet  and  tenths  from  zero  to  10  feet 
and  is  attached  to  the  protection  piling  at  the  right-hand  end  of 
the  draw  span  of  the  New  York  Central  bridge  in  the  lumber  dis- 
trict at  Tonawanda. 

During  1909  the  record  at  this  station  has  been  obtained  by 
means  of  a  recording  gage  and  is  in  the  form  of  weekly  graphi- 
cal records. 
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HUDSON  RIVER  DRAINAGE  BASIN. 

Description  of  Basin. 

The  principal  sources  of  Hudson  river  lie  in  the  wildest  portion 
of  the  Adirondack  mountains,  in  Essex  county,  northeastern  New 
York.  A  number  of  branches,  any  one  of  which  might  possibly 
be  considered  the  main  stream,  form  its  upper  waters;  but  if  the 
highest  collected  and  permanent  body  of  water  be  assumed  as  the 
true  head,  then  the  source  of  the  Hudson  becomes  Lake  Tear-of 
the-Clouds,  which  lies  at  an  elevation  of  4,322  feet  bove  tide,  in 
the  center  of  the  triangle  formed  by  Mounts  Marcy  and  Skylight 
and  Gray  Peak. 

The  river  flows  rather  irregularly  southward  until  it  reaches 
the  northern  boundary  of  Saratoga  county,  when  it  makes  a  sharp 
turn  and  flows  eastward  for  about  12  miles  by  general  course, 
passing  through  the  mountains  and  forming,  as  it  cuts  across  the 
rocky  strata,  several  notable  waterfalls.  At  Sandy  Hill,  just  be- 
low Glens  Falls,  it  makes  another  abrupt  turn  and  flows  southward." 
continuing  in  this  direction  until  it  empties  into  New  York  bay. 

From  Lake  Tear-of-the-»Clouds  to  the  mouth  of  the  river  the 
distance  bv  water  is  probablv  about  300  miles.  The  totol  area 
drained  is  13,366  square  miles.  The  river  is  tidal  to  Troy,  which 
is  also  at  the  head  of  navigation. 

The  tributaries  of  the  Hudson  are  numerous,  and  many  of  them 
are  large  and  important.  Indian  river,  Scroon  river,  and 
Sacandaga  unite  with  the  main  stream  above  Glens  Falls,  and 
between  the  latter  point  and  Troy  Hudson  river  receives  Batten 
kill,  Fish  creek,  Hoosic  river  and  the  Mohawk.  The  tributaries 
below  Troy  include  Catskill,  Esopus  and  Rondout  creeks  and 
Wallkill  river  from  the  west,  and  Kinderhook  creek,  Jansen  kill, 
Wappin2:er  creek,  Fishkill  creek  and  Croton  river  from  the  east. 
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LOWER  HUDSON  HIVES  DRAIHAGE  BASDT. 

Description. 

lk*low  Troy  the  bed  of  Hudson  river  is  depressed  below  tide- 
water level.  The  stage  of  the  stream  is  controlled  by  tidal  action, 
by  the  inflow  of  the  main  stream  and  by  the  lateral  drainage 
jointly.  The  drainage  tributary  to  this  portion  of  the  stream 
includes  the  south  and  east  slopes  of  the  Catskill  mountain  region 
on  the  west  bank  and  a  series  of  streams  heading  near  the  Xew 
York-Massachusetts  and  the  }iew.  York-Connecticut  lines  on  the 
east.  Thes<»  streams  include  the  principal  present  and  proposed 
source  s  of  municipal  water-supply  of  Xew  York  city. 

KixDERuooK  Creek,  at  Rossmax,  X.  Y. 

A  gaging  station  was  established  at  Rossman  highway  bridge 
on  Kinderhook  creek,  !Mapch  17,  1900,  bv  Robert  E.  Horton. 
This  gaging  station  is  maintained  by  the  United  States  Geological 
Survey  in  cor»))eration  with  this  IX^partment.  The  gage  is  of  the 
w<'ight-ta])(^and-r(H^l  t)attern,  and  rf^adings  are  taken  morning,  noon 
an<l  (»vening  by  Wesley  Ham. 

The  channel  is  rock,  and  is  nearly  straight  for  some  distance 
al)ove  and  below  the  gage. 

The  station  is  about  oneK]uarter  mile  Wow  a  dam,  and  very 
little  ice  obstruction  occurs  except  in  extreme  cold  weather. 

A  dcscri])tion  of  Kinderhook  creek,  with  the  result^s  of  gagings 
made  in  181>2-1894,  may  be  found  in  the  report  of  the  State 
EngincH^'r  and  Surveyor  for  1902,  Supplement,  pages  252-'2'56. 
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lean  Daitv  Gage  HeigU.  in  Feet,  of  Kinderhook  Creek  al  Rottman,  N.   Y. 
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Catskill  Creek  at  South  Cairo,  X.  Y. 

The  basin  of  this  stream  receives  the  run-off  from  the  north 
aloi>e  of  the  Catskill  range  and  lies,  for  the  most  part,  in  the 
timbered  highlands  of  Greene  county.  The  slopes  are  precipitous, 
there  are  no  lakc»s,  and  the  amount  of  artificial  storage  is  small. 
The  underlvinflj  roc*k  formation  is  chieilv  Devonian  shale.  The 
topography  of  the  area  is  shown  on  the  Durham,  Coxsackie  and 
Catskill  sheets  of  the  United  States  Geological  Survey  top(^aphic 
atlas.  The  stream  flows  over  a  rock  bed  through  much  of  its 
course  and  enters  tide-water  of  Hudson  river  at  Catskill. 

The  gaging  station  was  estal)lishe<l  July  4,  1901,  by  Robert  E. 
Horton  and  G<orge  li.  HoUister,  and  is  located  at  the  highway 
bridge  in  the  village  of  South  Cairo.  It  is  maintained  by  the 
United  States  Geological  Survey  in  cooperation  with  this  Depart- 
ment. 

The  stream  channel  is  rock,  coven'd  in  some  places  with  earth. 
The  bridge  has  a  single  span  of  194.5  feet  between  abutments. 

The  stage  of  the  stream  is  observed  each  morning  and  night 
from  a  standard  chain  gage,  which  is  attached  to  the  bridge  and 
the  elevation  of  which  is  referred  to  a  circle  near  the  outer  comer 
on  the  up-stream  side  of  the  bridge-seat  on  the  right-hand  abut- 
ment. The  elevation  of  the  bench-mark  is  21.29  feet  above  gage 
datum. 

This  station  has  been  maintained  by  the  board  of  water  supply 
of  New  York  city  during  1907-8-9. 

Data  for  1909  is  not  at  present  available. 

EsopiTs  Weir  Xear  Olive  Bridge,  X.  Y. 

The  wier  is  constructed  of  concrete,  having  a  cross-section  sim- 
ilar to  that  experimented  on  in  the  hydraulic  laboratory  at  Cor- 
nell University  by  the  Unite<l  States  Geological  Survey,  in  Series 
30,  de^tcribed  in  Water  Supply  and  Irrigation  Paper  Xo.  130-a. 

The  average  height  of  this  weir  above  the  rock  on  which  it  is 
founded  for  its  entire  length  is  7.54  feet;  length  l)etween  abut- 
ments, 193.90  feet.  In  order  to  form  a  channel  of  approach,  the 
abutments  have  been  extende<l  up-stream  at  right  angles  with  the 
axis  of  the  weir  for  a  distance  of  16  feet  and  the  area  of  the  chan- 


a  "  Weir  Experiments,  Coefficients  and  Formulas,"  by  Robert  E.  Horton. 
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nel  of  approach  below  the  crest  of  the  weir  is  1,462  square  feet. 
The  abutments  extend  14  feet  above  the  level  of  the  crest  and  it  is 
estimated  that  a  flow  of  40,000  cubic  feet  per  second  can  be  taken 
care  of. 

Measurements  of  the  head  on  the  weir  are  made  in  a  well  24 
inches  in  diameter,  situated  53  feet  upstream  from  the  crest  of 
the  weir.  Water  is  admitte<l  to  this  well  through  a  %-inch  pii)e 
extending  16  feet  out  into  the  stream,  in  which,  spaced  6  inches 
apart,  are  Vs-inch  holes  })ored  vertically  through  the  pipe.  The 
center  of  this  pipe  is  placed  18  inches  above  the  bed  of  the  stream. 
A  continuous  record  of  the  head  at  this  point  is  kept  bv  means  of 
a  Priez  automatic  water-stage  register,  geare<l  1  to  1  and  running 
twenty-four  hours.  Observations  of  the  flow  were  first  begun  on 
Octolx^r  17,  1006,  though  the  automatic  gage  register  was  not  in- 
stalled until  December  5.  Prior  to  this  latter  date  heads  were 
read  three  times  dailv  and  reduced  in  the  usual  manner. 

Computations  of  the  discharge  over  this  weir  are  made  from  a 
formula  which  has  been  deduced  from  the  results  of  the  experi- 
ments made  by  the  Ignited  States  Geological  Survey  and  referred 
to  above.  During  the  winter  the  ice  which  forms  between  the 
wing  walls  that  form  the  channel  of  approach  is  kept  away  so  that 
there  may  be  no  change  in  the  conditions  of  flow  daie  to  this  cause. 

The  watershed  of  Esopus  creek  above  the  weir  is  239  square 
miles,  as  measured  on  the  topographic  majis  of  the  United  States 
Geological  Survey. 

The  data  for  1009  is  not  at  present  available. 

RoNnouT  Creek  at  Rosendale,  N.  Y. 

The  Rosendale  gaging  station  is  located  on  the  highway  bridge 
and  was  established  by  Robert  E.  Horton  for  the  Unitetl  States 
Geological  Survey  in  cooperation  with  the  New  York  City  Water 
Supply  Departments  on  July  6,  1901 ;  it  was  assumed  by  the 
Board  of  Water  Supply  of  the  city  of  New  York  on  June  1,  1907, 
at  which  time  a  new  standard  Board  of  Water  Supply  chain  gage 
was  put  in  to  replace  the  old  one. 

Measurements  are  taken  from  the  bridge  at  high  and  medium 
stages  and  by  wading  at  a  point  about  1,000  feet  below  the  bridge 
at  low  stages. 
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The  ^age  is  located  on  the  down-stream  side  of  the  bridge  in 
the  middle  panel.  The  length  of  the  chain  from  end  of  weight 
to  marker  is  34.53  feet.  . 

The  bench-mark  is  a  circular  cut  on  rock  on  up-stream  comer, 
right  abutment.     The  elevation  is  33.56  above  the  datum. 

The  water  is  confined  to  one  channel  under  the  single  span  steel 
bridge,  which  is  135.7  feet  between  abutments,  at  all  stages. 

A  portion  of  the  water  of  the  creek  is  diverted  by  a  dam  below 
High  Falls  and  sent  through  the  Delaware  and  Hudson  canal,  and 
is  discharged  into  the  creek  below  the  gaging  station.  At  Kock 
Locks,  which  is  about  IV2  milc^  below  Rosendale,  there  is  an  over- 
flow weir,  from  which  the  apj>roximate  discharge  of  the  canal  may 
l)e  obtaine<l.  The  weir,  which  has  a  crest  of  3.8  feet,  is  located  at 
the  left  end  of  the  lock  and  is  e(iuipj)ed  with  a  standard  Board  of 
Water  Supply  staff  gage. 

The  data  for  this  station  for  1909  is  not  at  present  available. 

MOHAWK  RIVER  DRAINAGE  BASIN. 

Description. 

Mohawk  river,  the  largest  of  the  tributaries  of  the  Hudson 
river,  rises  in  the  sandy  hills  south  of  Boonville,  in  western  Xew 
York,  about  40  miles  from  the  east  end  of  Lake  Ontario.  Its 
upj>ermost  tributaries  are  fed  by  large  springs,  and  in  addition 
the  stream  receives  considerable  water  brough  in  from  the  adja- 
cent Black  river  drainage  basin  for  the  supply  of  the  Black  River 
and  Erie  canals. 

The  Mohawk  flows  sontliwanl  until  it  reaches  the  city  of  Bome, 
at  which  point  it  turns  to  the  east,  flowing  across  the  state  in  a 
course  a  little  south  of  east  until  it  enters  the  Hudson  at  Cohoes, 
a  few  miles  above  Troy.  It  has  a  length  by  actual  course  of  140 
to  145  miles,  and  a  drainage  area,  measured  at  the  mouth,  of 
al)out  3,4G8  square  miles. 

The  inunodiate  valley  of  tlu*  ^lohawk  is  broad  and  open,  at 
many  places  a  mile  or  two  in  width,  from  which  there  is  a  rise, 
usually  gradual  but  sometimes  abrupt,  to  hills  which  attain  alti- 
tudes several  hundred  feet  above  the  stream.  Toward  the  mouth 
of  the  river  the  vallev  Ix'comes  more  contraettnl  and  the  meadows 
disa]>]H*ar.     The  flats  which  border  the  stream  have  a  rich  alluvial 


Gaging  of  Streams:  Mohawk  Eiver  Basin.  439 

8oil;  the  more  elevated  lands  are  covered  with  gravelly  loam  and 
clay. 

Above  Rome  the  Mohawk  flows  through  a  deep  gorge  in  shale 
rock;  from  Home  eastward  to  Little  Falls  the  valley  is  deeply 
filled  with  alluvial  deposits,  and  the  flood  plains  on  either  side  be- 
come submerged  during  freshets,  thus  acting  to  some  extent  as 
storage  reservoirs.  At  Little  Falls  the  river  cuts  through  a  rocky 
gorge,  whose  walls  rise  precipitously  500  or  600  feet. 

Below  Rome  the  fall  of  the  river  is  small  and  rather  uniform, 
being  made  up  of  long  quiet  reaches  with  slight  riffles;  but  at 
Little  Falls  this  uniformitv  is  broken,  and  the  stream  descends  in 
a  succession  of  falls  about  45  feet  in  2,500.  The  average  fall  be- 
tween Rome  and  the  lower  aqueduct  at  Crescent,  a  distance  of 
110.7  miles,  is  2.43  feet  per  mile;  thence  to  the  level  of  slack 
water  above  Trov  dam  there  is  a  farther  descent  of  149.5  feet  in 
4.4  miles,  but  of  this  105  feet  is  included  within  the  improved 
power  at  Cohoes. 

The  principal  tributaries  of  the  Mohawk  below  the  source  are, 
snecrssively,  Oriskany,  West  Canada,  East  Canada  and  Schoharie 
creeks. 

The  Erie  canal  runs  parallel  to  the  Mohawk  through  moiit  of 
its  course  below  Rome  and  derives  a  part  of  its  water-supply  from 
the  river.  Feeder  dams  for  purposes  of  diversion  are  located  on 
the  river  at  Delta,  Rome,  Little  Falls,  Rocky  Rift  and  Rexford 
Flats.  A  dam  at  Oriskany  creek  also  diverts  into  the  canal  a  por- 
tion of  the  flow  of  that  tributarv,  as  well  as  waters  brought  into 
the  Mohawk  basin  from  storage  reservoirs  located  in  th(  upi)cr 
drainage  basin  of  Chenango  river  near  Hamilton.  X.  Y.  There 
is  also  a  diversion  dam  near  the  mouth  of  Schoharie  creek,  thv^. 
largest  tributarv  of  the  Mohawk. 

Mohawk  River  at  Waterfobd,  X.  Y. 

The  gage  is  attached  to  the  coffer-dam  across  the  lower  end  of 
Barge  canal  lock  No.  2,  about  50  feet  north  of  the  Fourth  street 
bridge,  and  adjacent  to  the  present  Waterford  side-out  crannl. 
This  gage  replaces  the  one  formerly  attached  to  the  old  wooden 
highway  bridge  across  the  Hudson  river  at  Waterford,  which  was 
dest^royed  by  fire  July  10,  1909,  necessitating  the  removal  of  the 
gage  to  the  location  described. 
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Mean  Daily  Gage  Height,  in  Feet,  qf  Mohawk  River  at  WaUrford,  K.  Y. 
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17.65 
17.00 
16.60 
16.25 
15.05 
15.75 
15.60 
15.35 
15.20 
15.15 
15.10 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.86 


15.20 
15.10 
15.00 
14.80 
14.70 
14.60 


14 

14. 

14. 


60 
60 
70 


15.50 
21.75 
10.80 
17.00 
17.10 
17.10 
16.50 
16.20 
16.25 
15.80 
15.75 
15.65 
15.05 
15.70 
17.85 
10.S5 
18.35 
18.00 
17.50 
18.70 
17.75 
17.00 


a  So  record. 


Mean  Daily  Gage  Height,  in  Feet,  of  Mohawk  River  at  Waierford,  N.  Y. 


DAY. 


Jan. 


Feb.  I  Mar. 


2 

» 

4. 

5 

6. 

7. 

H. 

9 
10 
11. 
12. 
13. 
14. 
15 
16. 
17. 
18. 
19. 
20. 
21. 
22 
2A. 
24. 
25 
26. 
27. 
2S. 
29. 

:m). 

31. 


19CH. 


17.75 
17.30 
16.75 
16.45 
17.05 
17.25 
10.40 
17.10 


17 
17 


15 
10 


16.25 
16.30 
16.95 
16.80 
17.50 
17.05 
16.80 
16.50 
16.20 
16.30 
15.65 
15.55 
15.55 
15.80 
15.60 
15.15 
15.15 
15.50 
15.25 
15.15 
14.90 


16.05 
16.15 
15.00 
15.15 
14.95 
13.90 
14.60 
14.30 
14.90 
15.15 
14.55 
14.50 
14.65 
14.80 
17.85 

a 

a 

a 

a 

a 
17.30 
17.00 
16.60 
16.15 
15.80 
15.70 
15.55 
16  55 
16.05 


April. 


15  65 
15  45 
15.45 
16.00 
15  85 
15.85 
15.70 
15.70 
15.50 
15.80 
15.70 
15.00 
16.80 
19.50 
19.95 
20  35 
18.70 
17.65 
17.15 
16.80 
16.45 
16.35 
16.70 
18.15 
19.25 
18.00 
18.85 
19.60 
21.25 
21.30 
20.45 


19  40 
18.80 
18.55 
17.75 
17.00 
16.95 
17.30 
17.60 
19.90 
19.65 
19.40 
19.40 
18.95 
18.50 
18.25 
18.00 
18.00 
17.65 
17.60 
17.95 
17.75 
17.15 
17.00 
16.85 
17.60 
18.05 
18.75 
19 .  35 
19.45 
19.15 


Iblay. 


19.30 
20.80 
b 


Dec. 


15.30 
15. 30 
15.25 
15  05 
15.15 


a  No  record. 

b  For  record,  May  3  to  December  26,  inclusive,  .see  Hud.son  river  at  Waterford,  p.  4^5. 
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Mean  Daily  Gage  Height,  in  Feet,  of  Mohawk  River  at  WaUsrford,  N.  Y. 


DAY. 


igoQ. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


Feb. 


15.00 
15.15 
15.20 
15.30 
15.30 
17.10 
18.65 
18.10 
17.35 
16.90 
16.50 
16.15 
15.80 
15.80 
15.90 
16.55 
15.10 
15.60 
15.25 
15.25 
15.25 
15.05 
15.15 
15.55 
19.65 
19.85 
19.45 
18.50 
17.85 
17.30 
16.75 


16.60 

16.50 

16.35 

16.25 

15.90 

16.70 

19.75 

18.70 

18.15 

17.70 

17.50 

17.45 

17.30 

17.20 

17.30 

17.40 

17.66 

17.85 

17.55 

22.70 

20.95 

19.35 

18.80 

18.55 

21.70 

19.90 

18.55 

17.95 


Mar. 


17.56 
16.85 
16.50 
16.25 
16.00 
15.55 
15.50 
15.35 
15.10 
15.10 
16.55 
16.10 
16.00 
16.75 
16.55 
16.40 
16.35 
16.15 
14.90 
14.95 
15.05 
15.05 
15.00 
15.00 
16.50 
18.35 
17.50 
17.35 
18.20 
17.30 
16.95 


April 


17.05 

17.50 

17.60 

18.15 

18.05 

18.25 

19.60 

21.20 

21.10 

19.95 

18.80 

18.00 

17.70 

18.70 

23.35 

23.45 

22.55 

21.00 

20.55 

20.20 

20.50 

19.80! 

19.25! 

18. 9£ 

18. 4C 

17. 7( 

17.4C 

17.lt 

17. 6( 

17.36 


May. 


June. 


18.25 

19.45 

18.95 

18.65 

18.70 

18.35 

18.05 

18.15 

18.35 

18.25 

18. 7G 

19.30 

19.20 

18. 4C 

17.6Ci 

17.251 

17.701 

17.55 

17.30l 

16.75 

16.35 

16.201 

16.2C| 

16.05! 

15. 7C 

15.46 

15.36 

15. 2C 

15.35 

15.4C 

15.45 


15.10 
14.85 
14.55 
14.50 
12.75 
& 


July. 


13.60 
13.70 
13.45 
13.30 
13.50 
13.50 
13.50 
13.65 
13.45 
13.40 
13.55 
13.50 
13.55 
14.00 
14.15 
14.40 
14.20 
14.15 
14.10 
14.05 
13.90 


Aug. 


13.80 

13.70 

13.70 

13.70 

13.80 

13.80 

13.80 

13.80 

13.65 

13.60 

13.55 

13.60 

13.30 

13.55 

13.60 

13.65 

13.65 

13.35 

14.30 

14.40 

14.30 

14.301 

14.10' 

13.90 

13.90 

13.85 

14.15 

14.25! 

14.80 

14.95 

14.75 


Sept 


14.25 
13.70 
14.05 
14.10 
14.40 
14.35 
14.65 
14.60 
14.80 
15.15 
15.30 
15.15 
15.00 
15.05 
14.90 
14.70 
14.50 
14.95 
14.90 
14.95 
14.90 
15.00 
13.75 
14.10 
14.90 
15.00 
15.00 
15.00 
15.00 
15.05 


Oct. 


15.05 

15.05 

15.25 

15.35 

15.10 

15.10 

15.00 

14.70 

14.85 

15.00 

14.90 

14.70 

13.50 

15.75 

13.75 

14.10 

15.00 

14.70 

14.20 

14.45 

15.20 

15.00 

15.20 

15.66 

15.60 

15.401 

15.30 

15.30 

15.25 

15.15 

15.50 


Nov. 


15.30 
15.40 
15.30 
15.10 
14.65 
14.70 
15.40 
15.10 
14.80 
14.75 
14.95 
15.00 
15.20 
15.50 
15.45 
15.35 
15.00 
14.00 
15.20 
16.50 
15.45 
15.35 
15.40 
15.30 
15.45 
15.55 
15.50 
15.40 
15.35 
15.70 


Dec. 


15.70 
15.65 
15.45 
15.45 
15.40 
15.40 
15.40 
15.35 
15.25 
14.95 
15.10 
15.10 
15  05 
15.00 
14.90 
15.05 
15.15 
15.05 
15.30 
15  10 
14.95 
14.80 
14.70 
14.55 
15.00 
15.00 
14.80 
14.50 
14.50 
14.40 
12.90 


b  For  record,  June  6  to  July  10,  inclusive,  see  Hudson  river  at  Waterford,  p.  476. 


MoiiAWK  River  at  Cohoes,  ^\  Y. 

This  gaging  station,  which  is  located  at  the  Cohcx's  Water  Com- 
pany's dam,  was  established  April  1,  lOO-^,  hy  E.  A.  Lamb  .>f  this 
Department  in  conjunction  with  the  United  States  Weather 
Bureau.  The  gage  board  is  secured  to  inside  of  breakwater  at 
north  end  of  foixjbay  about  200  feet  above  the  dam,  with  its  zero 
mark  at  elevation  153.47.  The  gage  is  graJuate^l  in  feet  and 
tenthfi  and  is  read  twice  daily  by  William  Butler. 

The  present  dam  is  of  masonry,  and  is  built  immediately  down- 
stream from  old  wooden  dam,  which  now  acts  as  a  timber  ap- 
proach, having  a  slope  of  1  on  2%.  The  top  of  the  masonry  dam 
slopes  away  from  crest  at  the  rate  of  1  on  5,  the  total  width  being 
ten  feet.  The  average  elevation  of  crest  is  154.2  aand  its  length  is 
1,279  feet;  ^hr-re  is  an  additional  spillway  iu  gate-house  of  24 
feet,  making  total  length  of  spill,  1,303  feet. 


i  IIeport  i>i'  Statf,  Ex(jixeek, 

rt  Dailit  Elrtalion  cf  Walrr-turfacr  (Bayr  Canal  Datum)  of  .tfjAautt  Ain 
DAY.  '  Ju.      Ftb.  '  Xir.    April.    Kay.    Jiuw.    July. 

im.  I       '       I  I 

lU  STlUS7<iM.OT15a.37IM,STIM.BIIH.S 

IHSZIHSTIU.STISeS   1ST.01IM.T71H.1: 

lU  STIMlTIK.ailSll.niM.TIIM.TTIH.i; 

IH1TIH47IU.UISe.SI1H.671M,eiH.4: 

IH.SIiH.ffilS&.EJIse.nilM.BTlH.TllH.i: 

lU.07IU(ttlU61IW.MIU2JIMttTIM.i: 

lSS82.1M.fiTlU.3T'IS7.ailU.ITIU.4IlU.(r 

lMTTlMITl».31l9T.n:ise.0TilU.21IS3.<): 

lU.IIIIU.8T|lU.STlS7.0TlU.lT'lMJ2m.«: 

.    ISS  4;ilU.S2  1U.42  ISS.SZllU.K'lH.STlM.S 
..      1U27IU  32  1MlTIM.5IIMfiI'lM.g2IH.Ii: 

155.171159  S2  156.17  IM  02  IM.67'lU.071UTi 

lU0Til5S  S2  155.87  155. BT  15«. 37  IM. 32  153. «: 

..     .    154.N2  155  17il5S.7T  158.17  1SS.B2  155.22  lis. K 

"  155.«  15S.27  155. B7  155.17  153.4! 

155.32  IIS  17. 155.11  155.07  153 H 

I  155.22  IS7.32;I5«.02  151. »T  151.3 

SI  l55.S2!l5£.02  157 .071155  02  155.02  154.3: 

7S  151  07  IM  S2ll55.«7  155  12  153  7: 

17  155.02  IJ«  n  155.52  155.32  153.7: 

)7;i55.l7  156.87  155.37  155.12  153  tS 

42  157  17  151  92  156  37  155.27  155  07  153.61 

-  ■■»  72  151.87  1J«.  17  155.27  IM  97  153  Jl 

i«  57  155.1!  155.07  155.07|1H.>2  151.2! 

>7  77  155.72.158.07  155.07:151.82  151.*: 


•a  150  2:.196.57, 151.07  151.52  15 

II5<.77'1U.S2  155.01  151  12  15 
.155  32  155.87159  27151.12  II 


i[oiIA\VK    KlVEB  NEAR   DlNSIlACU   iElIKY,   X.    V. 

This  (THginp  rword  is  kojit  at  the  dam  of  the  West  Tri>y  Water 
("oiiipany,  om-tifth  iiiilo  above  DniisWch  Ferrv  brid<ie,  1>  miles 
from  the  month  of  thp  river.  The  dam  is  in  two  peclioiis,  situated 
on  opposite  sides  of  a  Hudson  river  whale  island.  The  left  wing 
at  the  upper  end  of  the  islan<l  has  a  erest  length  of  3S0  feet.  The 
ripht  winff,  ."lOO  feet  down-stream  at  the  foot  of  the  islniid,  has  a 
erest   i'80  feet  long. 

The  record  was  estalilished,  March  12.  181t8,  for  the  primary 
purpose  of  ohcekiiip  a  system  of  levels  for  the  T'nited  St3t<--  Board 
iif  Kiif-iiic*  rs  Oil  l)<ep  Waterways,  hy  1).  J.  Howell,  C.  E.,  who 
has  fiiniishe<l  llie  earli<'r  jiortion  of  the  reconl.  Xo  reeonl  was 
kept  from  April  1,  1S'.)!I,  to  Aiiftiist  1,  lltOO.  During  the  period 
1!)00-11)07.  the  reeonl  was  maintained  nnder  the  direction  of  thi> 
T'liiterl  Static  Gfolofrieal  Snrvpy  in  eoiiojie ration  with  this  Depart- 
nn'iit.  7)iiriiijr  IIKI:^  the  record  was  nmintained  hy  this  Depart- 
ment. 

In  the  iininpinf;  station  adjoiniiiir  ihe  dam  there  are  two  tnr- 
hinei*  of  ihe  ohi  .Vnieriean  ty|ip,  one  fJO  inches  and  the  other  75 
)neh<'s  in  diameter.     A  new  .'i4-inch  Yietor  turbine  was  installed 
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during  1902.  The  rliachargr  is  ealculatpd  from  the  recorded  daily 
run  of  the  watei'-whccis  and  working  head.  The  tur'bines  drive 
pumps,  taking  water  from  the  river  for  water-supply  purposes, 
the  capaeity  of  the  pumps  being  3,riOO,000  gallons  per  day,  equiv- 
alent to  a  continuous  flow  of  5.4  second-feet. 

The  dam  is  of  masonry,  with  a  flat  granite  crest  5.5  feet  wide. 
It  was  rebuilt  in  1903,  and  a  new  profile  obtained.  The  crest  gage 
is  attached  to  the  timber  cribbing  50  feet  above  the  lower  section 
cf  the  dam,  with  its  zero  mark  at  elevation  172.00,  referred  to  the 
United  States  Deep  Waterways  datnm.  Gage  readings  are  taken 
t\\  ice  daily  at  intervals  of  alnint  12  hours,  by  Robert  Wilson,  The 
mean  of  the  two  daily  readings  is  used  in  computing  the  flow. 
Tile  diacliarge  over  the  main  dam  has  l>pon  calculated  by  means 
of  the  weir  formula,  using  coefficients,  derived  from  the  United 
StHloK  Geological    Survey  <'X|>eriments. 

During  high  water  the  cnrrtnt  of  the  stream  through  the  cross- 
section  of  the  channel  leading  to  the  lower  dam  has  a  velocity  of 
several  feet  per  second.  The  head  due  to  this  velocity  has  been 
added  to  the  observed  head  as  a  correction  for  velocity  of  approach 
to  the  lower  dam.  The  upjier  dam  is  situated  450  feot  up-stream 
from  the  crest  gage. 

l/ean  Daily  E'e  'otion  of  Wattr-iurfau  (Bargi  Canal  Datum)  of  Mohavk  Rife  al  Dunibach 
frrry,  ,V.   Y. __„^_ 

DAY.  t.  I  Dm. 


444  JIefort  of  Statk  Exgixekr. 

Uran  Daitv  Ktehargi,  Second-firl.  <^  Mohaak  Rirrr  at  Dunibxk  t 


I>. 

Sbco 

sn-TKIT. 

HrN-OFF. 

MONTH. 

»„,.„.. 

Me*n. 

Per 

W.S, 

clr*Jii*ce 

j».^r,  .."^'«: 

27 
2 
2 

901 

B41 
931 
431 

I'lil 

3:791 

ii 

lis;; 

's 

901 

9e« 
ao7 

534 
133 

2 

0 
0 

210 

i 

i 
sss 

2  540 

K"^;::::::::;:::::::: 

S  730 

Orlober 

November 

0.   80 
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Mohawk  River  at  Rexfokd  Ft.ats,  N.  Y. 

A  gage  was  established  August  24,  1905,  by  this  Department, 
above  the  State  feeder  dam  at  Rexford  Flats.  A  box-and-chain 
gage  is  located  on  the  right-hand,  or  south  abutment  of  the  dam, 
a  few  feet  up-stream  from  the  crest  line.  The  elevation  of  water- 
surface,  when  the  gage  reads  zero,  is  208.10 ;  standard  chain  length 
10.75.  Readings  are  taken  each  morning  and  afternoon  by  J. 
Reepmeyer,  Jr.,  and  a  record  was  formerly  maintained  at  this 
dam  to  determine  the  discharge.  The  results  may  be  found  in  the 
report  of  the  State  Engineer  and  Surveyor  for  1902,  Supplement, 
pages  186-192.  During  the  navigation  season  part  of  the  flow  of 
the  Mohawk  river  is  diverted  to  Erie  canal  through  the  Rexford 
Flats  feeder. 


Mean  Daily  Elevation  of  Waier-aur/ace  (Barge  Canal  Datum)  of  Mohawk  River  at  Rexford 

Flats,  S.  Y. 


DAY. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1909. 


Jan. 


Feb. 


a 
209 
209 
209. 
209. 
210. 
211. 
211 
,210. 
210. 
210. 
i210. 
209. 
'209. 
1209. 
209. 
:209. 
209. 
209. 
209. 
209. 
209. 
210. 
212. 
212. 
212. 
211. 
211. 
211. 
210. 
210. 


210.01 

.  46*209. 96 

56;209.86 

66  209.81 

68 


61 


Mar. 


211.41 
210.96 
210.56 
210.46 


209.76<210.41 

209.91|210.21 

66  210.16 


64  211 
21 1211 


361210.16 


April. 


66  210.86  210.61 

461210.71  211.61 

46,210.58  211.41 

51210.61211.08 

96  210.76  211.31 

66  210.51 

66  210.46 

56  210.31 

56 

56 

46 

46 

46 

61  213.01 

91  212.56 

61  213.31 

36  214.31 


211 
211 
212 
212 
212 
212 
213 
214 
213 
212 
212 
211 
210 
211.36  212 
211.211214 
211.1l!214 
213 


.06 
.41 
.01 
.61 
.61 
.58 
.61 
.16 
.46 
.71 
.06 
.41 
.96 
.48 


Hay.  ,  June. 


July. 


212 
212 
212 
212 
212 
211 
211 
211 
211 
210 
212 
212 
211 
211 


.16 

.61 

21 


209 
209 
209 


16209 


01 
81 


210 
210 


61  210 
41 1 210 
11209 
76  209 
06  209 
5l|210 
611210 
01210 


210.16210.91 
210.06  210.V1 
210.51  210.36 
214.16210.16 
213.96  210.01 


06,213.16 


209.91 
209.86 
209.76 
210.66 
212.81 


661212 

31211 

11 

71 

21 


36  211.66 


91 


211.06 
210.46 
210.66 
210.96 


212 
212 
212 
212 
211 
211 
211 
211 
210 
210 
210 
210 
211 


91  210 
16  210 
21211 
761211 
51I2IO 
46  210 
34  210 
96  210 
41209 
11209 
06  209 
96  209 
96  209 
76  209 
86  209 
11209 
..  209 


68 
66 
41 
21 
91 
71 
36 
01 
91 
86 


210 
209 
209 
209 
209 
209 
209 
209 
209 
209 


76209 
76  209 
66  209 


76 
91 
76 
66 


209. 
209. 
209. 


I 
.66  209 
66  209 
66  209 
86  209 
01209 
11209 
38  209 
11209 
91209 
76  209 
96  209 
06  209 
06  209 
26  209 
11209. 
96  209. 
91209. 
86  209. 
86  209. 
81209. 
76  209. 
76  200. 
66  209. 
66  209. 
66  209. 
66  209. 
66  209. 
76  209. 
71209. 
66  209. 

209. 


,66 
66 
76 
76 
66 
66 
66 
66 
56 
56 
46 
41 
26 
38 
56 
56 
56 
61 
66 
56 
56 
56 
56 
81 
76 
66 


Aug. 


209 

209 

209 

209 

200 

209 

209 

20) 

209 

209 

209 

209 

209 

209 

209 

209 

209. 

210 

210. 

210 

209. 

209. 

209. 

209. 

209. 

209. 


46 
46 
46 
46 
46 
46 
46 
36 
36 
31 
26 


Sept. 


209 
209 
209 
209 
209 
209 
209 
209 
200 
209 
209 


46 
46 
46 
46 
46 
46 
46 
46 
46 


Oct. 


209 

209 

209 

209 

206. 

209 

209. 

209. 

209. 


Not. 


56  209.86 


26  209 


I 


56  209 
46  209 
46  209 
46  209 
46  209 


26 
26 
26 
26 
66 
31 
36 
11 
96 
86 
76 
71 
66 
56 
56 
46 
46 
46 
46 


209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 
209 


46  209 
56  209 
56  209 
56  209 
56  209 
56  209 
46  209 
46  209 
46  209 
46  209 
46  200 
46l'<09. 
46  209 
46  209 
46  209. 
46  210. 
46210. 
46210. 
56  210 
56  209. 
56  209 
..  209 


56 
56 
56 
56 
56 
56 
56 
56 
56 
56 


409. 
209. 
209. 
209 
200. 
209. 
209. 
209. 
209. 
209. 


86 
86 
81 


Dec. 


209.96 
209.96 
209.96 
209.96 


761209.96 


56  209 
56:209 


209.96 
209.96 
209.91 
209.86 
209.86 
66  209.86 
66  209.86 


76 
66 
66 
66 
66 


209 
209 
209 
210 
210 

66  210 

66 

66 

66 


56 
56 
56 
56 
56 


210 
210 
210 
661210 


96 
21 
36 


210 
209 
209 


209.86 
209.86 
209.86 
209.91 
210.01 
210.06 
210.06 
210.06 
210.06 
.08  210.06 
.06  210.06 
.01210.06 


66 
66 
76 
91 
06 
06 
06 
06 
06 


21,209 
01209 
86  209 
86  209 
86  ... 


210.06 

209.96 

209.96 

209.96 

96  409.96 

96!209.96 

.209.96 


96 
96 
96 
96 


a  No  record. 
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Mo-IAWK   RlVl 


AT   Sci 


,  X.  Y. 


A  gflge  was  eslablisbol  in  the  Ifohawk  river  at  Scotia  bridge, 
Waahiiifrtoii  srrnd,  SchciiettHflv,  April  !i,  1004,  bv  this  Depart- 
ment. The  {Tflp'  is  attached  to  ihe  dmvii-streani  end  of  first  pier 
from  right-haml  side  of  the  liridjie,  A  pape  zero  is  at  elevation 
208.76.  Iteadinp-!  are  taken  bv  Win.  C.  Vnxiniaii.  This  gaging 
station  is  maintained  in  coiiperation  wi;h  the  T,  S.  Weather  Bii- 
rean,  by  this  Department, 

Uraa  l>ailg  Eliralian  iif  H'alT-BurS:.cr  iBsrri-  Caual  Ditumi  if  ,\tjh3ict  Rivrr  at 


:!0>.«^!2l0.78!2II.«lltS.7llZlS.J«'aN.>6 


3 KM.Te'2] 


se:!w.7em.oi3ia.sizi 


7l|2IO.M.2U.H'2M.2]  2IS.T1  300.51 


.1  7S|213  71  210  g«  218  01  212>e  310:< 


1210.161211. 81  213. SI 


0.]«!211. 76  212. IS  211.46 
.0.ie'211. 38  211.86211  36 
0  13.211.46  211.26  214.71 


211.36  211.01  218. M 


zio.teaM.H2o 


M|3Il.BliOO.MM>.4t!l< 


llollAWK   lilVKU 

This  gaging  stwlitjn,  which 
over  the  ilohawk  river  lietwc'i 
established  .\pri]  :{.  VM)\.  l,v 
cfM>pt'ralioti  with  the  I'.  S. 
vertical  bojin!  aitachcd  to  fht- 
nient  of  the  siis|>eiisi.in  briilgi- 
and  the  <'levatioii  of  zero  \vi 
which  the  zero  wii-  chanired  X>- 


vtTuihksIIii.i.,  X.  Y. 
i<  liK-iiti'd  at  the  siisjX'nsion  bridge 
II  Foit  Hunter  and  Tribes  Hill,  waa 
K.  A,  Lamb  of  this  De|>artment  ii> 
Weather  Ifiii-ean.  The  gage  is  a 
dtiMii-sireain  end  of  The  north  abut- 
It  is  anuliiated  in  feet  and  tenth* 
s  iirt.Tl   till    Mav   :i(l,   1009,  after 
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The  elevation  of  beneh-mRrk,  inarkeJ  "  I'.  S.  Weather  Bureau 
Tablet  No.  13,"  set  in  -sectrnd  course  of  the  northeast  anchorage  of 
this  bridge,  is  '29'>.0-2\.  Observations  <'f  the  stage  of  the  stream 
were  taken  twice  each  daj. 

Ciirrent-iucter  measuronients  ai-e  taken  from  the  down-stream 
side  of  the  3»s|}eiisinn  bridge,  M'hieh  is  53.1.0  feet  long  between 
abutments.  The  ehuuiiel  of  the  river  is  sti-aight  for  some  distance 
each  wa\-  from  the  bridge,  and  the  cro'^s-seetion  directly  under 
the  bridge  and  below  the  bridge  is  quite  imifnrni.  About  300 
feet  abtive  the  bridge  rapids  are  formed  diirinp  low  water,  the 
river  being  shallow  and  having  a  rough  and  stony  bed. 

This  gaging  station  is  locHted  abnut  1,000  feet  below  the  junc- 
tion of  the  ilohawk  river  and  Schoharie  creek,  and  th<'  record  here 
will  show  the  combined  discharge  of  these  streams. 

Beginning  in  1907  the  cfjnditions  at  this  station  have  been  modi- 
fied by  construction' work  for  the  Barge  eanal,  in  progrci^s  near-by. 

m)  of  Mohawi  lliirr  lU   Tribfl 
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SCHOHARIE  CREEK  DRATXAGE  BASIX. 

Descriptiox  of  Basin. 

The  source  of  Schoharie  creek  is  about  two  miles  east  of  Tan- 
nersville,  at  an  elevation  of  1,940  feet.  The  source  is  within 
about  four  miles  of  the  easterly  escarpment  of  the  Catskill 
plateau.  The  stream  valley  is  broad  and  the  slope  moderate 
throughout  the  upper  regions.  A  small  area,  which  apparently 
was  formerly  tributary  to  Schoharie  creek,  has  been  cut  off  by 
erosion  and  has  thus  become  tributary  to  Kaat.erskill.  Xearly  the 
entire  drainage  basin  is  irregular  and  precipitous.  It  is  exten- 
rtively  covered  with  second-growth  forests. 

The  basin  of  Schoharie  creek  is  largely  overlain  by  slaty  rocks, 
into  which  water  percolates  only  to  a  slight  depth.  The  valley 
soil  is  largely  thin  plastic  clay,  formed  by  disintegration  of  the 
native  rocks.  Passing  from  the  head  waters  toward  the  mouth, 
Schoharie  creek  crosses  successively  the  Devonian  sediraQutary 
rocks,  chiefly  of  the  Catskill,  Oneonta,  Ithaca  and  Hamilton  for- 
mations. All  of  these  may  be  considered  fairly  impervious  and 
fn^  from  fissures.  It  th<'n  crosses  Mts  of  Silurian  formations, 
including  IlelderlxTg,  Saline,  Niagara  and  ^Medina  sandstone  and 
limestone.  These  rocks  are  underlaid  by  imj)ervious  Hudson  river 
shales,  but  are  themselves  permeable,  yielding  numerous  springs 
at  the  lower  partings. 

The  entire  drainage  basin  is  shown  on  the  topographic  maps 
of  the  I".  S.  Geological  Survey,  the  elevation  and  area  at  different 
points  along  the  stream  being  as  follows : 

Drainage  AreoB  of  Schoharie  Creek* 


LOCATION. 

Ddtance  in  MiLCS.t 

Elevation. 

Fall  in  Fbxt. 

Dkainaok  Abea 
In  Squasb  Mils. 

From           From      '      Place 
mouth.      Prattaville.    to  place. 

Place    ! 
to  place. 

Per     ;     Point 
mile.     1  topoinkt 

ToUL 

Reservoir  Bit« 

Prattsville  gnae 

Devasego  Falls 

Gilbofl 

64  0  1           0         

62.5              1.5              1.5 
60.5              3.5  1           2.0 
55.5              8.5              50 

1.240 
1.160 
1.100 
1.000 

•••so 

60 
100 

"53!3 
30.0 
20  0 

228 
10.4 
8.1 
58.5 
92.9 
33.8 

105.7 
26.6 
90.5 
12.8 

185.9 
68.2 
14 

30.3 
8.6 

228 
288.4 
24«5 
305 

North  Blenheim 

Brrakabeen 

Bliddlcburg 

48.5            15.5 
43.0  1          21 
35.0            20 
29.5            34.5 
28.0            36.0 
24.0            40.0 
24.0            400 
18.0            46.0 
14.5            49.5 
6.0            58.0 
0      !          64.0 

70 

5.5 

8. 

5.5 

1.5 

4.0 

0 

6.0 

3.5 

8.5 

6.0 

800  I        200        22.3 
710  '         90         16.4 
620            90  •      11.2 

397.9 
421.7 
5S7.4 

Schoharie 

500 
585 

580 
580 
560 
520 
340 
280 

30 
5 
5 
0 

20 

5.5 
3.8 
1.2 

551 

Mouth  of  Fox  creek.. 
Above  Cobleskill  cr'k 
Mouth  of  Cobleskill. 
Esperance 

644.5 

657.3 
798.2 

856.4 

Burtonsville 

Mill  Point  branch... 
Mouth  (Ft.  Hunter). 

40  1      11.4 

180  1      21.1 

60  1        7.5 

870.4 
900.7 
900.3 

*  From  U.  8.  Geological  Survey  topographic  inap«. 
t  Mea.sured  alon£  general  course  of  stream. 


J  From  head. 
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The  results  of  gagings  of  this  stream  at  stations  formerly  main- 
tained may  be  found  in  the  report  of  the  State  Engineer  and 
Surveyor  for  1902.     Supplement  pages  169-180. 

SciroirARiE  Creek  at  Fort  Hunter,  N".  Y. 

A  gage  was  erected  on  Schoharie  creek  above  tho  State  feeder 
dam  at  Fort  Hunter,  November  17,  1904,  by  C.  A.  Poole,  of  this 
Department.  The  gage  is  maintained  in  cooperation  with  the 
IT.  S.  Weather  Bureau.  The  gage  is  attached  to  the  down-stream 
wing  wall  of  the  right-hand  abutment  of  the  West  Shore  R.  R. 
bridge.  It  is  vertical  and  divided  to  feet  and  tenths  and  is  in  two 
sections,  the  lower  section  reading  from  zero  to  3.9,  the  upi^er  sec- 
tion reading  from  3.9  to  IG  feot^  The  zero  mark  is  at  elevation 
280.5.     Readings  arc  taken  at  8  a.  m.  and  G  p.  m.  each  day. 

Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Schoharie  Creek  at  Fort 

Hunter,  N.   Y. 


DAY. 


1900. 

1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21. 

22 

23 

24 

25 

26 

27 

23 

29 

30 

31 


Jan. 


281.50 
2  1.6> 
281.50 
281.60 
2X1. U 
284.95 
283.65 
282.60 
282.35 
282.10 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
284.60 
284.30 
283.90 
283.40 
283.05 
282.75 
282.45 


Fcb.a 


Mar.  a 


April. 


May. 


June. 


July. 


a  282.80  281.80  280 
a  28^45  281. 75'2'0 
a  282.95  281.70  280 
a  283.35  281.70  280 
a  283.00  281.0  280 
a  282.85  281.80  280 
a  28345,281.80  280 
a  282.80  281.70  279 
a  282.55  281.65  279 
a  282.70  281.70  278 
a  283.80  281.85  278 
a  283.00  282 
a  282.55  281 
a  282.40  282 
a  282.30282 
a  282.45  281 
a  282.70  281 
a  282.60282.10 
a  282.45  282.35 
a  282.35  282.15 
a  282.30  281.90 
a  282.30  281.85 
a  282.20  282.05 
a  282.20  282.20 
282.30  282.20  281.80 
282.30  282.05  281.55 
282.25  281.85  281.40  280 
282.35  281.85  281.30  280 
282.30  281.801280.80 
282.35  281.85  280.95 
1281.85 


05|279 
90  279 
10;279 
051279 
95279 
85  279 
279 
279 
279 
280 
279 
279 
279 
279 
280 


40 
4"^ 

25 
20 
1'- 
05 
00 
10 
15 
70 
.65 
15 
.20 


Aug. 


279. 
279. 
279. 
280. 
278. 
279 
279 
278 
278 
279 
278 
278 
279 


35 
40 
15 
05 
95 
25 
35 
80 
95 
00 
80 
85 
05 


Sept. 


.35|278 
.00  278 
.05  279 
25,279 
.80!278 
.601278 
.601279 
.05  280 


279 
278 
278 
278 
278 
278 
278 
278 
278 
278 
278 
279 
278 


Oct. 


.70 
.90 
.65 
.85 


280 
279 
279 
279 


95  278 
90  278 
05,278 
05  278 
901278 
85|278 
15278 
80  278 
30  278 
278 


280 
279 
279 


.25  279 
.30  279 
.001279 
.25  279 
.45  279 
.70,279 


.75 
.70 
.60 
.25 
.10 
.20 
.20 
.20 
.10 


278 
278 
278 
278 
278 
278 
278 


05 
90 
94 
.72 
.90 
.85 
.90 
.95 
.95 
.90 
.95 
.•0 
.95 
.85 
.80 
.75 
.75 
.85 
.95 
.90 
.95 
.90 
.90 
.95 
.95 
.90 
.85 
.95 
.95 
.90 


278. 
278. 
279. 
278. 
278 
279 
278 
278 
278 
278 
279 
279 
279 
279 
278 
279 
279 
•^78 
279 
279 
278 
279 
279 
279 
279 
280 
279 
278 
278 
279 
279 


95 
95 
00 
90 
95 
00 
85 
90 
80 
85 
00 
30 
15 
,'.5 


Nov. 


Dec 


280.00 
279.15 
279.30 
280.20 
279.15 
279.15 

279.60 
279.65 
.^79.75 
279.75 
281.00 
279.60 
279.85 
95  280 
.00  281 
.10  279 
.90  279 
.15  279.80 
.70,280.55 
.95  281.20 
.05  281.10 
.05;281.10 
.00  281.10 


.30 
.70 
.70 
.50 


25,281 
10  281 
281 


.30 
.85 
.95 
.00 
.00 


281 
281 
281 


25 
20 
25 
15 
25 
20 


281.15 

281.20 

281.25 

281.25 

281.15 

281.25 

281.05 

281.15 

281.25 

.81.15 

'^81. 10 

281.20 

281.15 

281.35 

281.25 

281.15 

281.45 

281.55 

281.35 

281.20 

281 .2& 

281.25 

281.55 

281.45 

281.35 

281.45 

281.40 

281.40 

281.20 

281.30 

281.35 


a  No  record. 
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ScnoTiAHiE  Creek  at  Central  Bridtje,  N.  Y. 

A  gaging  station,  established  April  o,  1004,  at  Central  Bridge 
is  maintained  by  this  Department  in  cooperation  with  the  U.  S. 
Weather  Bureau.  Preceding  July  30  the  readings  during  1907 
were  taken  by  measuring  down  to  water-?nrface  with  a  steel  tape 
from  a  reference  point  on  the  1).  &  K.  li.  It.  bridge.  Beginning 
July  30,  1907,  a  box-and-ehain  gage  has  been  used.  The  gage 
is  attached  to  the  ties  of  the  up-stream  trar'k  near  the  right-hand 
end  of  the  bridge.  The  standard  chain  l(»n|xlh  33.00  feet.  The 
scale  is  graduated  to  fa-t  and  t<^nths  fn.)m  zero  to  14  feet.  Read- 
ings are  taken  at  6  a.  m.  and  G  r.  m.  ea(4i  day  by  A.  M.  Spen- 
cer. The  gage  is  located  a  short  distance  below  the  junction  of 
Cobleskill  with  S(*hoharie  creek.  Elevation  of  water-surface,  when 
gage  reads  zero,  is  5C5.96. 

Mean  Daily  Elevaiion  of  Water-surfnrcia)  of  ScUoharir  Crrrk  at  Crnfrnl  Bridgr,  N.   Y. 


DAY. 


1009. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


566. 

5m. 

566. 

5(i6, 

5ti8. 

572, 

570, 

571. 

571. 

571, 

571 

571 

570, 

;570 

,570, 

'570 

570 

,570 

570 

570 

570 

670 

572 

575 

573 

570 

509 

569 

5<38 

568 

568 


80 
80 
70 
85 
40 
40 
05 
95 
70 
35 
30 
02 
40 
40 
38 


Feb. 


570 
570 
570 
570 
570 
572 
570 
569 
568 
568 
568 
568 
568 
568 
569 
30  570 
28  571 
20,560 
20!569 
35  584 
571 


Ifar. 


April. 


ILiy. 


Juno.  I  Jul/. 


25  568.90  569 
10  569.05  5>» 
05  568.75  5(« 


20 
20 


40 
85 
55 
25 
30 
65 
70 
20 
70 
58 
52 


570 
570 
572 
573 
570 
570 
5G0 


568.55  569 
568.37  5(» 
10  5fV8.25  5fl9 
20  568.42  571 
20  568.35  570 
55,568.30  560 
221570.80  569 
50  571.25  509 
75  589.50,568 
75  569.20  568 
80;568.95  5(» 
30  568.85  574 
05  568.70  572 
25  5^58.60  570 
45  5^)8.45  570 
25  568.35  569 
80  568.35  5(50 
65  5(i8.25  509 
60  568.12  569 
40  568.02  5(» 
52,568.15  560 
85  569.20  5(» 
20  572.88  560 
10  571.50  569 
65  571.15  5(58 
571.00  5()8 
569.70  5tJ8 
560.45 


40570 
45  570 
40  509 
60  572 
55  570 
85  571 
00  570 
75  5<» 
75  569 
45,569 
I5I572 
95  570 
85  5»» 
50  509 
15  5W 
25  569 
80  570 
05  569 
85  569 
75  5t?9 
55  56X 
50  5<* 
38  5<i8 
25  SCvS 
,15  5GS 
,02'5(W 
,02  5»« 
.75  5()8 
.68  5(» 
,85  5«58 
. . .  |5G8 


I 


.5')5«« 
.6H567. 
.8.5.^7. 
.05  .W 

.15  5(W. 
.28  567. 
.92:)67. 
.68  567, 
.55,567, 
.35  5»59, 
.52  568. 
.95  568. 
.50  5<)8. 
.45  5»« 
.40  568 
.15  5t« 
.90  569 
.60  569 
.18  5«i8 
.95  5<« 
.80  5r.8 
.80  568 
.75  567 
.55  567 
.35  567 
.15  567 
.45  567 
.42  567 
.25  567 
.08,... 


02.567 
9S  567 
S5  5f>7 
55  567 
95  [."iH? 
021567 
90  5«i7 
72  5r.7 
(is  56<i, 
75  566 

(K)  m\ 

50  5(16 
20  56<) 
3f)  m^ 
25  5<)6 
25  5W) 
50  56«> 
30  5»U> 
OS  56() 

15  ms 

25  5rK> 
12i5t)6 
OS  56() 
95  567 
7S  5ti7 
()5  5ti6 
fi)r>['A\ 
82  5()6 
50  566 
42  51)5 
566 


^ug. 


.28  5»Y.. 
12  5t)<>. 
.25  5fi4i. 
,22  m) 
.IKijCH). 

.02  rM. 
.(X)  5(i6. 
.95  .566, 
.«.X)  566, 
.S2:5«>6, 
.7S5'i6. 
.72  5^.6, 
.72'5J)6 
.72,566 
.72i5r)(), 

.9s  rm 

.SS  5()(), 
.92  5'>6 
.SO '567, 
.80  567 
.75  567, 
.75  5'x') 
.12  r)U<) 
.0si5(RJ 
.98  5«W 
.92  m) 
.S2  5(W) 
.78  566 

.72  r^m 

.85  566 


Scpt 


65  5'Vi. 
a5  ."iM"). 


Oct 


»i2 
()2 


56«) 
566 
566 


65  567 
60  567 
601566 


Not. 


5^!5(V) 
5S  ^m 


55 
52 


566 
5W) 

mam 

4S5M 
45!  566 
451566 
45,566 
52 1 566 
(j8  5()6 
S5i5r)6 
1S'5W') 
0h5(J6 
00  5(i6 
95  5iy(> 

ss|:)66 

08!  566 
7S  566 
,72  5«)6 
70  566 
70  567 
70,567 
(i5.... 


.60 
.55 
.55 
.55 
.55 
.55 
.55 

.m 

.58 
.55 
.55 
.CO 
.70 
.68 
.62 
.58 
.55 
.55 
.52 
.50 


567 
566 
566 

5m 

566 
566 
566 
566 
566 
5(56 
<)56 
56<5 
566 
566 
566 
566 
506 

5m 

566 
566 


22  566. 
221566. 
12566. 
00  566. 

88  566. 
85  566. 
80  566. 


Dee. 


80 


566 


75 
75 


78  566. 

566. 

566. 
75|566. 
75i566, 
78  566. 


78 
78 
72 


566 
566 
566, 


.60  566 
.581566 
.55  566 
.65  566 
.72  5(56 
.30 '566 
25  566 
566 


70  566 
70'666 
70;566 
701566 
70'566 
70i566 
72  566 
80,566 
75  566 
75,566 
72  566 
72  566 
72  566 
,72 


70  567.02 
70  567.00 
701566.90 
70  566.85 
70  566.80 
70  566.70 
70  566.82 
65  566.02 
65566.85 
65  566.72 
62,566.65 
00  566.02 
60  566.68 
60|566.82 
60  566.^ 
60  566.21 
60  568.44 

65  568.28 

66  568.24 
65  568.26 
55  568.28 
55  568.28 
55,668.21 
^.6  568.16 
65  568.21 
60  668.31 
62  568.51 
72  568.44 
82  568.36 
92  568.36 
...1568.38 


a  Arbitrary  datum. 
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SciroHAKiE  Creek  at  Miduleburg,  N.  Y. 

A  temporary  gaging  station  was  established  at  Middleburg 
August  24,  1906,  by  Robert  E.  ITorton  for  this  Department.  The 
gage  consists  of  an  enameled  steel  scale  subdivided  to  hundnedths 
of  a  foot,  which  is  attached  vertically  to  a  pile  forming  part  of 
the  shore  protection  on  the  right-hand  bank  of  the  stream,  about 
300  feet  below  Middleburg  bridge.  The  zero  mark  of  the  gage  is 
27.6  feet  below  the  top  of  the  iron  rod  at  the  upper  end  of  the  pile. 
The  stream  channel  is  straight  for  a  considerable  distance  below 
and  above  the  gage.  The  bod  is  of  gravel  and  cobblestones  fairly 
smooth  and  permanent.  The  stream  is  confined  near  the  right 
bank  during  low  water  and  measurements  are  made  by  boat  or  by 
wading  opposite  the  gage.  At  ordinary  high  stages  the  stream  can 
be  measured  from  tho  Middld)urg  bridge.  Gage  readings  are 
taken  each  morning  and  night  by  Minnie  E.  Wheeler. 

Discharge  at  this  station  for  1009  is  not  at  present  available. 

Mean  Daily  Gage  Height,  in  Feet,  of  Schoharie  Creek  at  Middleburg,  N.  Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9  

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

1 

1.80 

3.58 

2.05 

3.80 

i.as 

3.68 

1.75 

3.46 

2.57 

3.62 

6.85 

9.40 

3.98 

3.00 

3.10 

3.11 

2.90 

2.62 

2.78 

2.75 

2.75 

3.75 

2.65 

2.80 

2.82 

2.90 

3.28 

3.10 

3.^5 

3.22 

3.58 

3.60 

3.20 

4.60 

3.32 

8.35 

3.12 

3.20 

3.06 

10.70 

3.06 

5.15 

2.90 

4.36 

4.18 

3.90 

6.06 

5.62 

5.32 

6.75 

4.15 

3.75 

3.60 

3.85 

3.18     3.70 

2.80 

3.02 

4.42 

Mar. 


April. 


3.30 
3.10 


00 
85 
50 
62 
60 
55 
40 
00 
60 
3.48 
3.35 
3.10 
2.72 
2.75 
2.76 
2.66 
2.45 
2.55 
30 
30 
20 
25 
86 
72 


2. 
2. 
2. 
2. 
2. 
4. 


3.45 
4.08 
3.98 
3.42 
3.25 


3.18 
3.15 
3.30 
3 
3.26 
8.32 
4.18 
4.28 
3.72 
3.42 
3.06 
2.98 
2.88 
7.63 
7.26 
6.26 
.45 
.02 
8.76 
3.75 
3.45 
8.42 
3.30 
3.32 
3.00 
3.25 
3.02 
3.10 
2.98 
3.30 


4. 

4. 


Hay. 


15 
60 
02 
30 
36 
80 
18 
4.02 
3.68 
3.60 
6.26 
4.28 
3.80 
3.66 
3.52 
3.92 
4.02 
8.76 
3.50 
3.20 
3.00 


June. 


95 
00 
88 
70 
2.55 
2.45 
75 
70 
62 
30 


2.20 
2.12 
2.06 
2.02 
2.26 
2.25 
2.15 
2.00 
1.90 
2.00 
3.08 
2.65 
2.40 
2.48 
2.52 
2.4- 
2.28 
3.80 
3.10 
2.7^ 
2.66 
2.35 
2.40 
2.32 
2.15 
2.06 
1.96 
1.88 
1.88 
1.76 


July. 

Aug. 

i.az 

1.08 

1.62 

1.05 

1.62 

1.00 

1.58 

1.00 

1.48 

1.00 

1.42 

1.00 

1.40 

1.00 

1.40 

1.00 

1.32 

1.00 

1.28 

1.00 

1.26 

0.95 

1.20 

0.95 

1.20 

0.96 

1.20 

0.90 

1.20 

0.90 

1.36 

0.90 

1.42 

0.98 

1.30 

1.08 

1.26 

1.70 

1.20 

1.55 

1.20 

1.42 

1.16 

1.32 

1.25 

1.2^ 

1.52 

1.22 

1.38 

1.16 

1.28 

1.18 

1.20 

1.15 

1.20 

1.10 

1.20 

1.05 

1.16 

1.06 

1.10 

0.98 

Sept 


0.96 
0.98 
.96 
.95 
.00 
.06 
.96 
.90 
0.90 
0.90 
0.95 
0.95 
.96 
.96 
0.96 
0.98 
1.00 


0. 

0. 

1 

1. 

0. 

0. 


0. 
0. 


Oct 


00 
95 
95 
95 
95 
95 
95 
95 
95 
95 
1.08 
1.25 
1.42 


1.32 
1.18 
1.18 
1.08 
1.10 
1.10 
1.10 
1.10 
1.06 
1.06 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.06 
1.10 


08 
05 
05 
00 


1.00 


1. 
1. 


.08 
.10 
1.10 
1.10 
1.18 
1.10 
1.06 
1.06 


Nov. 


1.06 
1.05 
1.05 
1.05 
1.06 
1.05 
1.05 
1.05 
1.00 
1.05 
1.05 
1.05 
1.06 
1.05 
1.06 
1.05 
1.05 


Dec. 


05 
06 
05 
00 


1.00 
1.00 
1.00 
1.10 
1.10 
1.05 
1.06 
1.15 
1.25 


1.16 
1.20 
1.20 
1.16 


1. 
1 


.26 
16 
1.12 
1.22 
l.'<8 
1.30 
1.10 
1.10 
1.06 
1.22 
2.15 
2.12 
1.88 
.68 
.68 
.72 
1.62 
1.35 
1.42 
1.45 
1.30 
1.38 


1 
1 
1. 


1. 
1. 


.65 
.60 
1.48 
1.55 
1.65 
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Uean  Dallv  DiKhmtt,  Sttond-fttt,  of  Sduharit  Cntt  of  Middteburg,  tf.  T. 


DUCHANK   tK 

n..^,r. 

MONTH. 

M»iilmuin 

Minimum, 

Mean 

Per 

■ST 

1009. 

1 

35S 

MS 

1 
1 

36 

;i 

•i 

31 
114 

^ 

8 

70 
09 

I 
I 
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Schoharie  Creek  at  Prattsville,  N.  Y. 

Schoharie  creek  above  PrattsWllo  drains  a  rugged,  mountainous 
area,  almost  entirely  wooded.  The  watershed,  238  square  miles  in 
extent,  lies  wholly  within  Greene  county.  Rocks  of  the  Catskill 
formation,  chiefly  sandstones  and  conglomerates,  lie  at  or  near  the 
surface  over  most  of  the  area.  The  basin  is  surrounded  by  nearly 
continuous  mountain  ranges,  and  intervening  ridges  divide  the 
main  stream  from  its  principal  tributaries  —  Batavia  kill.  East 
kill  and  West  kiU. 

The  gaging  station  was  established  November  7,  1902,  by  Robert 
E.  Horton  for  the  IT.  S.  Geological  Survey  in  cooperation  with  the 
New  York  Water  Supply  Department,  on  the  highway  bridge.  It 
was  assumed  and  continued  by  the  Board  of  Water  Supply  of  the 
city  of  New  York  on  May  7,  1907,  at  which  time  a  new  standard 
board  of  water  supply  chain  gage  was  installed.  The  old  datum 
was  preserved  and  the  present  readings  conform  to  those  already 
obtained. 

The  gage  is  attached  to  the  floor  of  the  bridge  on  the  up-stream 
side  near  the  left  bank.  The  chain  length  is  27.05  feet.  The 
elevation  of  the  datum  of  the  gage  is  1,130.03  (U.  S.  G.  S.  B.  M). 
The  gage  datum  is  referred  to  a  bench-mark  —  a  circle  of  white 
paint  marked  on  a  boulder  at  the  right  end  of  the  down-stream  side 
of  the  bridge,  elevation  1,151.00,  or  20.97  above  the  datum  of  the 

gage. 

Gage  readings  are  made  each  morning  and  evening  by  Miss  Enda 

M.  Snyder  of  Prattsville,  N.  Y. 

The  bridge  is  a  single  span  steel  highway  bridge,  187.8  feet 
between  abutments,  and  all  the  water  passes  between  them  at  all 
but  the  very  highest  stages. 

In  high  water  measurements  are  made  from  the  bridge,  while 
in  low  water  stages  they  may  be  made  by  wading  at  a  point  about 
500  feet  below  the  bridge. 

The  data  for  1909  is  not  at  present  available. 

MoKAWK  River  at  Eui/roNviLLE  Bridge,  Fonda,  N.  Y. 

This  gaging  station  was  esftablished  April  29,  1906,  by  R.  H. 
Merrill,  for  this  Department,  A  box-and-chain,  reading  decimally 
from  zero  to  12  feet,  is  located  on  the  down-stream  guard-rail  of 
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the  middle  span  of  the  bridge.  The  stream  channel  is  straight 
and  the  river  uniform  for  about  one-half  mile  above  and  below  the 
bridge.  The  river  bcoomes  ice  covered  in  winter,  but  the  condi- 
tions are  generally  good  for  current-meter  meaaurementa.  The  . 
bridge  comprises  three  spana  and  is  subdivided  to  five-foot  inter- 
vals on  the  down-siream  side,  the  initial  jjoint  being  at  the  face 
of  the  left-hand  abulment. 

Mean  Dailo  Elii\ilion  0/  IVater-iHrfur. 


Gaging  of  Streams:  Mohawk  Eiveb  Basin. 
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Mohawk  River  at  Caxajoharie,  N.  Y. 

A  gaging  station  was  establislied  by  this  Department  at  the 
highway  bridge  crossing  ]Mohawk  river  at  Canajoharie,  September 
16,  1908.  The  gage  is  of  the  weight-and-chain  variety  contained 
in  a  box  of  standard  form  fastened  to  the  hand  railing  of  the  up- 
stream side  of  the  bridge.  The  gage  re^ds  from  zero  to  11  feet 
by  feet  and  tenths.  Length  of  gage-chain  from  end  of  weight  to 
marker  is  42.35  feet.  The  datum  of  the  gage  is  282.45.  The 
drainage  area  at  this  gaging  station  is  given  as  1,862  square  miles 
in  the  Barge  canal  report  of  1901.  Gage  readings  are  taken  each 
morning  and  night.  The  observers  were  M.  J.  Powers,  from  Sep- 
tember 16,  1908,  to  January  31,  1909,  and  H.  M.  Hoag,  beginning 
February  1,  1909. 

Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Mohawk  River  at  Canajo- 
harie, N.   Y. 


DAY. 


1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
H... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


1909. 


Jan. 


Feb. 


286.20  290. 
286.45  289. 
286.50  289. 
280. 45  2.89. 
286.70  287, 
290.60  293 
292.10  293, 
291,45  293, 
290.85  293, 
290.35  291, 
2S9.35  290. 
|2H9.00  2'.X), 
2S8.45  290, 
I2.S8.10  290. 
2S7.75  2W 
2S9.<\.5  i'.K) 
2S9.."i()2W 
288.90  2<K), 
2SS.S,')2V)0 
2HS.5,')296 
2H.S.15  296 
28*^  05  295 
2.H8.20  295 
291.20  294 
'294.15  296 
,294.40  290 
'293.45  295 
292.10  294, 
i291.25!..., 
2W.05  ..., 
,289.55 


15 

80 
70 
05 
95 


Mar. 


292 

292 
291 
291 
290 


April. 


I 


35|289 
801289 
30  289 
30!289 
90  289 
75  291 
75  291 
50  291 
50  291 
05  290 
85  289 
85  289 
75  288 
40  288 
3,5  288 
05  287 
5.5  287 
15  288 
50  288 
90  292 
8,-)  293 
75  2^6 
70  292 
..!291 
. . I2H9 
. . (289 


.95  290. 
.30'290. 
.70  291, 
.201292. 
.40,291. 
.60  292, 
.70  295, 
.  30296, 
.05  295 
.00292 
.30  290, 
.75  289, 
.35  290 
.25  295 
.80  296 
.65  295 
.40  293 
.70  292 
.40  292 
.25  293 
.90  292 
.95  291 
.00  290 
.80  289 
.10  289 
.75  289 
.00  289 
.35  289 
.05  289 
.55  290 
.65  ... 


35 
75 
50 
10 
90 
95 
30 
25 
10 
55 
50 
60 
20 
10 


liay. 


291, 

292 

291, 

291 

290, 

289 

289 

290 

290, 

289 

291 

291 

289 

288 


June. 


15  286 
35  285 
50  285, 


90  288 


80 
75 


288 
288 


95,288 
201288 
101287 
15  287 


05 
75 


286 
286 


75:286 
20 1 286 
25  286 
801286 

801286 
6.51286 


00 


286 
286 


35 
30 
50 
90 
00 
20 
25 
40 
40 
45 
80 
45 
80 
90 
70 
05 
50 
15 
80 
80 
65 
40 
20 
00 
40 
80 
55 
30 


285, 
286, 
288, 
287, 
286 
286 
286 
286 
286 
286 
286 
286 
286 
286 
286 
287 
286 
286 
286 
285 
285 
285 
285 
285 
285 
285 
285 


05 
85 
50 
50 
05 
20 
85 
75 
25 
10 
00 
20 
65 
20 
70 
35 
15 
95 
15 
75 
35 
00 
75 
55 
50 
30 
25 
,25 
.!?5 
,00 


July  . 


284 

284 
285 

284 
285 
284 
284 

284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
284 
286 
286 
286 
285 
285 
285 
284 
284 


80 
70 
00 
75 
10 
95 
80 
66 
05 


Aug. 


284 

284 
284 
284 
284 
284 
283 
283 
283 


Sept 


35  283. 
20  283, 


20 
10 


283 
283 


.301283 
.251283 
.35  283 
.451283 
.301283 
.151283 
.70283 
.601286 
.351286 
.40,286 
.60  285 
.651285 
.50  284 


00  284 
051284 
95  284 
70l284 
80  284 
751284 
,65  285 
.80  284 
,70  284 
.55|284 
.60  284 
,60,284 
.eo!284 
.50  284 
.15  283 


80 
90 
90 
90 
10 
35 
90 
65 


Oci 


284.14 
284.04 
284.84 
284.89 
284.79 
284.89 
284.69 
284.39 


Nov. 


285 
285 
285 
286 
285 
285 
285 
284 


55  284.19  285 


.25,284.24 
.15  284.14 
.75:284.04 


65 
65 
75 


284 
284 
284 


.50;284 
.951284 
.40  283 
.00,283 


.70 
.55 


283 
283 


.50 
.40 
.80 
.65 
.60 
.45 
.30 
.10 
.95 
.85 
.85 
.75 


283 
283 
283 
283 
284 
284 
284 
284 
284 
284 
284 


.30 
.10 
.15 
.10 
.25 
.05 
.85 
.80 
.65 
.80 
.95 
.45 
.65 
.40 
.25 
.25 
.55 
30 


285 
285 
285 
285 


.16 
.10 
.10 
.15 
.10 
.10 
.05 
.95 
.35 
.50 
.40 


Dee. 


286.65 
280.15 
286.10 
286.00 
285.95 
285.70 
285.80 
285.70 
285.45 
285.35 
285.70 


30:285.85 


284.54 
284.39284 
284.39i284 
284.34(284 
284.29  284 
285.04  286 
285.84  286 
285.50  286 


285.34 
285.74 
286.54 
286.89 


286 
286 
286 
287 


286.59i287 
286.15286 
286.051286 


285.50 
285.45 
285.20 
285.25 


286 
286 
286 


.20 
.95 
.95 
.85 
35 

ao 

.60 
.15 
.00 
.06 
.80 
.30 
.05 
.55 
.35 
.15 
.40 
.90 


286.00 
286.25 
286.40 
286.35 
286.20 
286.05 
285.90 
285.85 
285.85 
285.85 
285.75 
285.70 
285.75 
285.65 
285.75 
285.75 
285.65 
285.65 
285.75 


Mohawk  Rivp^r  at  Fort  Plain,  N.  Y. 

A  gage  was  establislied  on  the  highway  bridge  crossing  the 
Mohawk  river  at  Fort  Plain,  December  30,  1905,  by  C.  A.  Poole, 
for  this  Department.      A  box-and-chain  gage  is  attached  to  the 
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the  middle  span  of  tbe  bridge.  The  stream  channel  is  straight 
and  the  river  uniform  for  about  oue-hatf  mile  above  and  below  the 
bridge.  The  river  becomes  ice  covered  in  winter,  but  the  condi- 
tions arc  generally  good  for  current-meter  measurements.  The  - 
bridge  comprises  three  spnns  and  ia  subdivided  to  five-foot  inter- 
vals on  the  down-Ptream  side,  the  initial  point  being  at  the  face 
of  the  left-band  abutment. 


Mtan  Daitg  tieratian  of  Watrr 


c  Itrid'ie.  Fundi.   N.    Y. 


anal  Dalttm)  ol  ilahawt  River  at   Fullo 


DAY, 

Jul 

FA. 

H>y. 

1908. 

1 

277.35  2M. 07 
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Mohawk  Eivke  at  Canajohahie,  IN".  Y. 
A  gaging  station  was  cstablislied  by  this  Department  at  the 
highway  bridge  crossing  Jlohawk  river  at  Canajoharie,  September 
16,  1908.  The  gage  is  of  the  weight-and-chnin  variety  contained 
in  a  box  of  standard  form  fastened  to  the  hand  railing  of  the  up- 
stream side  of  the  bridge.  The  gage  reads  from  zero  to  11  feet 
by  feet  and  tenths.  Length  of  gage-ebain  from  end  of  weight  to 
marker  is  43.35  feet.  The  datura  of  the  gage  is  282.45.  The 
drainage  area  at  this  gaging  station  is  given  as  1,862  square  miles 
in  the  Barge  canal  report  of  1001.  Gage  readings  are  taken  each 
morning  and  night.  The  observers  were  M.  J.  Powers,  from  Sep- 
tember 16,  1908,  to  January  31,  1909,  and  IL.  M.  Hoag,  beginning 
February  1,  1909. 

Mean  Daily  Elei-atian  of  Water -surf act  (Rnrge  Canal  DatuntI  of  AfoAauA  River  at  Canajo- 


JIoiIAWK  ElVEK  AT  ToRT  PlATN,  N.  Y, 

A  gage  was  established  on  the  highway  bridge  crossing  the 
Mohawk  river  at  Port  Plain,  December  30,  1905,  by  C.  A.  Poole, 
for  this  Department.      A  box-and-chain  gage  is  attached  to  the 
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Jtfeon  Dailv  DiKhan/r.  Secoad-fecl.  of  Eaal  Cnnndn  Cmt  nt  DolgriHIf,  N.   Y, 
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MOIIAWE    KlVEK    AT    LiTTLE    FaLI.S,    !N.    Y. 

A  gaging  station  was  established  at  the  lower  (Gilbert's)  dam 
at  Little  Falls,  N.  Y.,  for  the  Unitc-d  States  Board  of  Engineers 
on  Deep  Waterways  in  1898.    It  has  since  been  maintained  by  the 
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U.  S.  Geological  Survey  in  cooperation  with  this  Department  The 
dam  13  of  masonry,  having  the  form  of  a  circular  are,  and  fur- 
nishes power  for  the  Astoronga  Knitting  Mil!  and  the  mill  o£  the 
Little  Falls  Paper  -Company.  Itccords  of  the  crest  gage  and  run 
of  the  water-wheels  at  the  Astoronga  mill  are  taken  by  John 
Sclunclze,  At  the  paper  mill  a  record  has  been  kept,  beginning 
June  1,  1007,  by  C.  T.  Barrett. 

There  are  three  dams  at  Little  Falls.  The  upper  one  is  a  State 
dam,  diverting  water  for  the  supply  of  the  Erie  canal;  the  lower 
two  are  used  for  water-power  development.  The  gage  record  kept 
at  the  lower  dam  shows  the  amount  of  water  flowing  down-stream 
from  Little  Falls,  but  does  not  include  the  diver,sion  at  the  State 
dam  above  the  gaging  station,  and  hence  does  not  represent  the 
total  yield  from  the  tributary  drainage  area  of  about  1,300  square 
miles. 

Afean  Daily  Diecharffe.  Setmd-ffrl,  of  Mohavtk  RIecr  at  Lillli  FaUi.  ff.   Y. 


*  Indicates  Sundays. 
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ra 


MofUMy  LHscharge  of  Mohawk  River  at  LiUU  FalU,  N.  Y. 
[Dnlnace  area,  1 ,300  square  miles.] 


MONTH. 


1909. 

January 

February 

March 

April 

May 

June 

July 

AuKU.st 

September 

October 

November 

December 


DlACHABGE 

IN  Second-febt. 

Per 

Maximum. 

Minimum. 

Mean . 

square 
mile. 

10,377 

841 

3.153 

2.41 

10.553 

1.400 

4.926 

3.77 

7,026 

1,349 

3,517 

2.69 

16.327 

3.629 

8.544 

6.54 

8,825 

1.398 

4.387 

3.36 

4,541 

702 

1.852 

1.42 

2.361 

637 

999 

0.765 

1.591 

415 

849 

0.650 

1,404 

492 

746 

0.571 

2.448 

629 

1.128 

0.864 

3.288 

846 

1.591 

1.22 

1.963 

660 

1.212 

0.928 

Run-off. 


Depth  in 

incnes  on 

drainacB 

area. 


2.77 

3.92 

3.09 

7.32 

3.86 

1.59 

0.880 

0.748 

6.40 

0.994 

1.37 

1.07 


Mohawk  River  above  State  Dam  at  Little  Falls,  N.  Y. 

This  gage  was  established  Xoveiiiber  18,  1904,  by  E.  A.  Lamb 
and  is  maintained  by  this  Department  in  cooperation  with  the 
United  States  Weather  Bureau.  A  vertical  gage  with  painted 
tenth-foot  marks  reading  from  zero  to  12  feet  is  attached  to  the 
down-stream  portal  wall  of  the  discharge  culvert  of  Erie  canal 
waste- weir  No.  12  on  the  right-hand  bank  of  Mohawk  river  400 
feet  up-stream  from  Hansen  avenue.  The  State  dam  at  Little 
Falls  is  a  low,  timber  structure  located  on  the  ledge  at  the  head 
of  the  falls.  The  stream  is  divided  by  an  island,  the  left-hand 
wing  of  the  dam  being  at  the  upper  and  the  rightrhand  wing  at 
the  lower  end  of  the  island.  The  old  Erie  canal  at  the  left-hand 
end  of  the  dam  is  utilized  as  a  mill-race.  At  the  right-hand  end 
water  is  diverted  for  power  purposes  through  Whitman's  race.  The 
Erie  canal  feeder  is  also  located  at  the  right-hand  end  of  the  dam. 
Measurements  to  detonnine  the  flow  in  these  channels  during  1909 
are  given  in  the  accompanying  tables.  The  elevation  of  the  zero 
mark  of  the  gage  is  at  360.31.  Readings  were  taken  each  morn- 
ing and  afternoon  by  William  Quackenbiish,  preceding  December 
1,  1907,  and  by  John  Stark  after  that  date. 
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Mean  Ooilv  Eltration  nf  Waler-nafafe  (Barge  Canal  Dalum)  iff  MohatOi  River  abme  Stale 


Diim  ai  LiUle  Fall:  J 


Current-meter  Diteharge  Meanremenlt  eT  Little  FatU  Paper  Co/i  Htad-raee.  Little  FalU. 

0„E. 

„SK. 

Areaot 

Mean 

velocity. 

Dls- 

chatge. 

IMO. 

Feet. 
S.90 

*: 

2.71 

SmmO- 

a  Rererence  point  Is  top  ot  wall,  left-hand,  down-streani  side  of  bridge  acrosa  ntMway. 

DATE. 

Gan 
Iteisht.a 

Atpaof 
section. 

Mean 

velocity 

cha^. 

Aug.     is 

Feel. 

l?:i8 

Ft.  per 
lit 

"?■?,; 

n  point  wH  not  used  tor  botb  meuuremenls. 
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Cvrrent-meter  DUcharge  MetuuremerUa  of  Erie  Canal  Feeder  at  Bellinger  St..  LiUU  FaXU, 

N.  Y. 


DATE. 


1900. 
Aus.     18 


Ilydrographer. 


J.  P.  Newton 


Gage 

height.a 

Area  of 

section. 

Mean 
velocity. 

Feet. 
6.00 

Square 

Ft.  per 

second. 

0.559 

Dis- 
charge. 


Second- 
feel. 
43.1 


a  Below  reference  point. 

Current-meter  Discharge  Measurements  of  Whitman's  Race,  Little  Falls,  N.  Y. 


DATE. 

Hydrographer. 

Gajje 
height.a 

Area  of 
section. 

Mean 
velocity. 

Dis- 
change. 

1909. 
Aug.      18 

J.  P.  Newton 

Fret. 
2.20 
2.95 

Square 
feet. 
163 
122 

Ft.  per 

second. 

1.37 

1.25 

Second- 
feet. 
223 

Dec.      13 

E.  C.  NiU\s 

153 

a  Iteferenoe  iM>iut  is  top  of  spike  in  wall,  right-hand,  down-stream  side  of  bridge  across 
race. 

EkIE  CaNAT.  NEAR  LiTTLE  FaT.LS,  N.  Y. 

Ciirreiit-iiieU^r  iiu^asiUTiiicnts  of  the  flow  in  Erie  canal  at  the 
first  bridge  wo.^t  of  Little  Falls  were  made  during  1909,  as  shown 
in  the  accompanying  table. 

Current-vuttr  Discharge  Afcasurcmetiis  of  Erie  Canal  at  First  Bridge  West  of  City  Limits, 

Little  Falls,   N.    Y. 


DATE. 


llydrograplier 


Gage 
height.a 


Area  of 

section. 


1909. 
Aug.    IHb 


J.  P.  Newton, 


Feet. 
5.70 


I   Square 

feet. 
I         ^47 


Mean 
velocity. 


Ft.  per 

second. 

0.345 


Dis- 
charge. 


Second- 
feet. 
154 


o  lielow  reference  point. 

b  luitiul  point  is  at  face  of  left-hand,  down-stream  abutment.     Reference  point  is  the 
top  of  lower  step  of  dowu-slreum,  right-hand  abutment. 

MOITAWK  IllVER  NEAK  HeUKIMER,  N.  Y. 

This  gaging  station,  which  is  located  at  the  highway  bridge 
over  the  Mohawk  river  between  IlerkinuT  and  Moliawk,  was  estiib- 
lished  Xoveniber  2'*3,  1904,  by  C.  A.  Poole  for  this  Department. 
The  gage  is  a  vertical  bt>ard  secured  to  the  left-hand,  or  north 
abutment  of  the  bridge.  The  gage  is  in  two  sections  reading  from 
zero  to  3.4  feet  and  from  3.4  to  15.0  feet,  respectively.  It  is 
graduated  in  feet  and  tenths  and  the  elevation  of  zero  is  377.43. 
Observations  of  the  state  of  the  stream  are  taken  twice  eadi  day 
by  Henry  Edick,  Jr. 
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Preceding  the  fall  of  IDOS  current-meter  measurementa  were 
made  from  tlie  dowu-streani  side  of  the  bridge.  Later  meesure- 
mcnts  have  been  made  from  the  up-stream  side  of  bridge,  which  has 
a  single  span  of  124.3  feet.  The  river  channel  is  of  uniform  cross- 
seetion  and  straight  for  several  himdred  feet  below  the  bridge. 
About  200  feet  above  the  bridge  there  is  a  slight  bend  to  the  south. 
Ihiring  extreme  high  water  the  river  overflows  its  banks  and  flows 
through  additional  openings  in  the  dike  formed  by  the  highway, 
and  it  is  necessary  to  measure  this  additional  flow  in  order  to  get 
the  total  flood  discharge  at  this  station. 

This  gaging  station  is  located  about  one  and  ono-quarter  miles 
above  the  jiinetifm  of  the  llohawk  river  and  Wast  Canada  creek. 
The  drainage  area  of  West  Canada  creek,  above  its  junction  with 
the  ]\Iohawk  river,  i.s  583  stpiare  miles  and  the  drainage  area  of 
the  irohawk,  abive  the  same  point,  is  about  712  square  miles. 

The  stream  channel  is  obstrncted  by  aquatic  grass  during  the 
Slimmer  months;,  so  that  there  is  not  a  constant  relation  between 
gage  height  and  discharge. 


-ft,; 


r  Canal  Dalum)  of  i 
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CumrU-meler  IXaeharge  Meaturements  of  Mohawk  River  near  Herkimer,  N.  Y, 


DATE. 


1909. 

April 
May 

20 
13 

May 

24 

July 

28 

IM     H» 

Hydiographer. 


Clark  and  Niles. 

E.G.  Niles 

Clark  and  Angus 
Niles  and  Angus, 


Gage 

height. 


Feet, 
4.62 
3.20 
1.2 
2.3 


Area  of 
section. 


Sqwxre 

feet. 

1,060 

770 

628 

655 


Mean 
velocity. 


Ft. -per 
neoand. 
3.17 
2.59 
1.36 
0.93 


Dis- 
charge. 


Second- 

feet. 

3,363 

1.996 

720 

611 


WEST  CANADA  CREEK  DIL\INAGE  BASIN. 


Description  of  Basin. 

West  Canada  creek  rises  in  West  Canada  lakes,  in  southwest- 
central  Hamilton  county,  and  flows  southwestward,  then  southeast- 
ward into  the  Mohawk  at  Herkimer,  N.  Y. 

The  drainage  area  is  shown  on  the  Utiea,  Little  Falls,  Remsen, 
Wilmurt,  Old  Forgo  and  Canada  lakes  quadrangles,  IT.  S.  Geo- 
logical Survey  topographic  map. 

There  are  about  fifty  small  lakes  and  a  few  undrained  ponds  in 
the  watershed  of  the  stream.  Most  of  those  are  situated  near  the 
head  waters  and  above  the  gaging  station,  the  largest  single  water- 
surface  being  Honuedega  lake,  1.4  square  mil(«  in  extent  There 
is  also  a  small  amount  of  controllable  sUirage,  in  n^servairs  formed 
by  three  dams.  Swamps  and  marshes  arc  numerous  in  the  region 
of  the  head  waters,  usually  adjoining  lakes  and  tributaries  and 
having  an  extent  of  one-half  square  mile  or  less  each. 

Much  of  the  recrion  above  Twin  Rock  is  timber-covered.  There 
are  extensive  sand  areas  in  the  central  and  upper  drainage  basins. 
The  soil  of  the  ujii>cr  watershed  is  underlaid  by  granitic  gneiss 
usually  at  or  near  the  surface,  excepting  in  alluvial  valleys.  From 
a  point  just  above  Twin  Rock  bridge  and  extending  down  stream 
beyond  Trenton  Falls,  the  underlying  geological  formation  is 
Trenton  limestone. 

Compacted  snow  accumulates  in  the  woodlands  in  winter,  often 
to  a  depth  of  three  or  four  iovi^  and  representing  an  inch  of  water 
for  each  five  or  six  inches  of  snow.  This  melts  slowly,  feeding 
the  stream  iu  March  and  April,  which  months  may  show  a  rmi' 
off  greatly  exceeding  the  precipitation. 
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In  order  to  determine  the  precipitation  on  the  drainage  basin 
of  upper  West  Canada  creek,  three  rainfall  and  snow-gage  sta- 
tions were  established  in  the  fall  of  1905.     The  gages  were  erected 
by  Daniel  L.  Mott.     The  observers  are  as  follows: 
Iloffmeister's. —  Mrs.  Auffustus  II.  Iloffnieistcr. 
North  Lake. —  George  C.  Panll. 
Honnodaga. —  A.  D.  Barber.     (Abandoned.) 
Twin  Kock.— Frank  McArthur.     (Established  in  1908.) 
Trenton  Falls.— C.  W.  Young.     (Established  in  1908.) 
The  results  of  gagiugs  at  a  station  fonnerly  maintained  on 
this  stream  at  Middleville  arc  given  in  the  report  of  the  Stat-e 
Engineer  and  Surveyor  for  1902,  Supplement,  pages  145-149. 

West  Canada  Cuekk  at  Kast  Bridge  ni:ak  Heekimeb,  N.  Y. 

This  gaging  station,  which  is  located  on  West  Canada  creek 
about  four  miles  from  its  junction  with  the  Mohawk  river,  \vas 
established  May  15,  1905.  l)y  Robert  E.  ITorton,  hydrographer, 
U.  S.  Geological  Sur\'ey.  The  station  has  since  been  maintained 
by  this  Department. 

The  gage  is  of  the  weight-and-reel  type  and  is  placed  in  a  box 
secured  to  the  north  railing  of  bridge  at  first  panel  point  from  east 
abutment.  The  readings  are  taken  by  measuring  down  from  a 
scale  in  the  box  to  the  water-snrfacc  by  means  of  an  iron  weight 
suspended  by  gradnated  tape,  which  i?  attached  to  the  reel.  The 
scale  in  box  is  one  foot  long,  graduated  to  tenths  and  hundredths, 
with  its  zero  at  elevation  404.04.  The  end  of  weight  used  to 
locate  the  water-surface  is  49.80  feet  from  zero  of  tape,  which 
is  graduated  to  feet.  The  elevation  of  bottom  of  weight,  when 
zero  of  tape  is  opjx)site  zero  of  scale,  is,  therefore,  414.24.  The 
elevation  of  bench-mark  on  north  end  of  bridge-seat  of  rightrhand 
abutment  is  458.02. 

Obsen-ations  are  taken  twice  daily  by  Lloyd  Kast. 

Discharge  measurements  are  made  from  the  dow^n-stream  side 
of  the  bridge,  to  w^hich  the  gage  tape  ivS  attached.  The  initial  point 
for  soundings  is  the  top  face  of  the  left  abutment,  down-stream 
side.  The  drainage  area  at  this  point  is  574  square  miles,  or  58 
per  cent  greater  than  at  Twin  Rock  bridge. 
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This  portion  of  the  basiu  is  underlain  by  Iludson  river  and 
Trenton  shales.  The  topography  is  moderatoly  rolling.  The  soil 
is  ordinarily  rather  impervious  and  usually  under  culture.  The 
precipitation  and  snow  storage  are  considerably  less  than  in  the 
upiKiv  part  of  the  drainage  area. 

Mean  Daily  Elevation  of  Water-turf  ace  {Barge  Canal  Datum)  of  West  Canada  Creek  at  Kast 

Bridge  near  Hrrkimer,  N.   Y. 


DAY. 


Jan. 


Feb. 


Mar. 


1909. 

1 442 

2 443 

3 442 

4 443 

5  443 

6 445 

7 44.5 

8 445 

9 444 

10-. 444 

n 443 

12 443 

13 443 

14 443, 

15 443. 

16 [443. 

17 '442. 

18 (442. 

19 1     a 

20 446. 

21 445. 

22 445. 

23 445. 

24 445. 

25 44ft. 

26  445. 

27 444. 

28 '444. 

29 443. 

30 443. 

31 443 


.86  443, 
.02  443 
.99  443 
.00  443 
.48  443 
.28  445. 
.:«444. 
.23  444. 
.28  444. 
.02  444. 
.98:444. 
.68,443. 
28;443. 
.13  443. 
42  443. 
16  443. 
78  444. 
96  444. 
1443. 
18446. 
74 '446. 
26  445. 
14445. 
50  446. 
00  446. 
80  445. 
90  445. 
42  444. 
93 

80'.... 
46  ... . 


.20*444 
.30  44" 
.18  443 
.14  443 
19  443 
18  443 
64  443 
86  443, 
42  443 
14,443. 
05  443. 
96  443. 
92  443. 
72  443. 
82  443. 
71443. 
14  443. 
10  443. 
94  443. 
30  443. 
00  443. 
76  443. 
18  443. 
05  443. 
36  444. 
92  444. 
31443. 
60  444 
.1444 
..!444 
..444 


.12 
.92 
.'6 
.76 
.38 
.44 
.33 
.28 
.28 
.44 
.96 
.92 
.76 
.58 
.53 
.48 
.34 
.25 
19 


April. 


444 

444 

445 
445 
445 
446 
447 
447 
446 
445 
444 
444 
445 
447 
448 
447 
446 
446 
446 


May. 


June. 


.57  445 
.73  446 
.30  445 
.10  444 
.50  444 
.04  444 
.16  445 
.62  445 
66  445 
445 


,58 
,74 
.58 
46 
96 
16 
00 
50 


62  443 
10  442 
.46  442 
.88,442 
.86,443 
.701444 
.52  443 
.87.443 
.38  443 
.57  443 
.60,443 


.08 
.96 
.80 
.TO 
.40 


July. 


Aug. 


442 
442 
442 
442 
442 


.44 

.48 


442 
442 


446 

446.02:443 

445 

444 

444 

444 

444 


17  442 
72'442 
34,442 
16,442 
28  442 
66:442 
491442 


64442 
74>442 
83  442 
66  442 
56442 
36  442 
38  442 
38  442 
50  442 
50  442 


64  444 


20i447. 
10  446. 
16  445. 
11445. 
a 
a 
a 
445. 
445. 


34 
63 
44 
98 
01 


38 
40 

46 
96 
86 


18  445. 
(H,445. 
lOJ.... 


38 

62 
40 
58 


444. 

443. 

443. 

443. 

443. 

443. 

443. 

443 

443 

443 

443 

443 

443 


131443 
36  443 
22  443 
70  443 
57443 
40  448 
443. 


11 
84 
64 
68 
88 
3»i 
25 
08 
03 
42 
52 


443. 
443. 
443. 
442. 
442. 
442. 
442. 
442. 
442. 
442. 


38 
35 
34 
20 
04 
46 
50 
38 
18 
03 


442 
442 
442 
442 
442 
442 
442 
442 
442 
442 


40 
24 
32 
46 


442 
442 
442 
442 


34 
34 
44 

32 
36 
48 
38 
30 
18 
32 
27 
32 
34 


Sept 


Oct 


Not. 


442.32  442.63  442.76 


442.10,442 
442.45  442 
442.46,442 
442.68442 
442.94  442 


.70 
76 
,66 


a 
a 
a 

442.57 
442.27:442 
442.30  442 


442 
442 
442 
442 
442 


442.77 
442.80 
442.70 
.58442.92 
.28  442.81 
.43442.74 
.41442.84 
.601442.92 
.561442.93 


Dec 


14 
67 
50 


25!442.26  442 


25  442 

27|..., 


77|442 
72  443 
82,443 
57|443 
80;443 
57442 
64442 
49,412 
..442, 


44  442 
42,442 
34  442 
43  442 
28  442 
28,442 
83  442 
12>442 
55!442 
41442 
021442 
71I442 
46  442 
62  442 
58  442 


26 
58 
80 
88 
93 
76 
48 
38 
54 
56 
22 
41 
26 
39 
33 
40 
29 


442 

442 

442 

442 

442 

442 

442 

442 

442 

442 

442.28 

442.64 

442.30 

442 

442 

442 


341442 


37:442, 
46M42. 
18*443 
02  443, 


15 
34 
36 
40 
46 


.44 
.46 
.53 


442 

442 

443 

443. 

443 

443 

443. 

442 

442 

442. 

442 

442 


442.92 
442.86 
442.72 
40,442.74 
,  561442. 63 
62  442.78 
72  442.77 
18  443.29 
16!443.28 
92  443.09 


76 
12 
86 
81 
38 


443.05 

443.20 

443.80 

444.06 

443.78 

10443.58 

95  443.27 

98  443.20 

94  443.46 

80  443.44 

89 


443.24 
442.94 
443.04 
443.06 
443.05 
443.00 
442.94 
442.88 
442.64 
:442.S0 
443.75 
443.76 
442.77 
443.06 
442.96 
442.97 
443.90 
442.98 
443.80 
443.86 
[443.84 
443.90 
443.98 
'442.68 
443.86 
[442.78 
1443.77 
443.93 
443.74 
442.68 
a 


a  No  record. 


Cumnl-mdcr  Discharge  Measurement  of  Went  Canada  Creek  at  Kast  Bridge  near  Herkimer 

N.    Y. 


DATE. 


1909. 
April     20 
April 
May 
July 
Sept. 


27 
24 

2S 
14 


llydrogrupher. 


Clark  and  Niles. 

K.  C.  Niles 

Clark  and  Angus 
NiU's  and  AnKu.s. 
E.  C.  Niles 


Gage 

Area  of 

Mean 

height. 

section. 

velocity. 

Feet. 

Square 
feet. 

Ft.  per 
.second. 

33.18 

30.82 

29.28 

465 

2.32 

29.14 

454 

2.37 

28.29 

302 

1.16 

a  No  discharge  computed  at  tiiis  time,  owing  to  lack  of  meter  rating. 


Dis- 
charge. 


Second- 
feet. 
*a 

fa 

1.079 

.  1,076 

351 
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Mean  Dails  Discharge,  Second-fed .  of  Weil  Canada  Creek  m   KcM   Bridge  near  HcrlcimeT. 


\a  Cntk  ai  Kait  Bridge  ncu; 


D 

.„,.„.„ 

„. 

RuN-orp. 

MONTH. 

Muniiiium 

Minimum. 

Mean. 

"i" 

Deplh  in 

Inches  on 

draiiuige 

area. 

IWU. 

7  TS-i 

1  945 

1   Sih 
1  Hits 

787 

6i>7 
J;.6 

185 

J  (118 

i  01)1 

i\i 
577 

5  26 

5  21 

0  ^75 
0  -^44 

0  M«» 

0 

1 

47 

^:::::^:v:^■^. :/.:::.. 

I 

468 


Eepoet  of  State  Enoineeb. 


Wkst  Canada  Crkek  at  Poland,  N.  Y. 

A  gaging  station  was  established  by  this  Department  on  Wcet 
Canada  creek  at  the  first  highway  bridge  below  the  village  of 
Poland,  July  3,  11)08.  The  gage  is  of  the  weight-and-chain  variety, 
contained  in  a  hox  of  standard  fonn,  which  is  fastened  to  the  hand 
railing  of  the  d(iwn-strcani  side  of  the  bridge  near  the  left-hand 
end.  Ix»ngth  of  chain  from  end  of  weight  to  copper  rivet  marker 
ia  22.05  fwt.  The  gage  is  read  each  morning  and  night  by  Har- 
rison Fisher,  (^irrent-moter  measurements  obtained  during  1908— 
1909  established  a  consistent  rating  curve  for  low  stages  of  the 
stream.  The  accompanying  discharge  tables  have  been  deduced 
by  the  use  of  this  curve.  These  results  are  believed  to  be  substan- 
tially corre^'t,  but  may  be  revised  upon  comidetion  of  the  rating 
curve  of  a  wider  range  of  stages. 

The  drainage  area  at  ix)int  of  gaging  is  470  square  miles. 

Mean  Daily  Gage  Height,  in  Feet,  of  West  Canada  Creek  at  Poland,  N.  Y. 


DAY. 


1900 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


3.80 
3.65 

60 
60 
15 
40 


6.rv5 
6.00 
5.rt5 
5  45 
5.3.^ 
5.05 
4.8(1 
4.50 
4.25 
4..10 
4.15 
4.00 
4.15 
4.10 
3.70 
4.00 
4.45 

5.r.5 

7.05 
6.95 
5.95 
5.40 
5.05 
4.70 
4.40 


Feb. 


4 

4 
4 
4 
4 


3C 

00 

C( 

0( 


5.10 
5.55 
5.30 
5.00 
5.10 
5.00 
5.00 
4.90 
4.70 
4.75 
4  HO 
4.65 
4.50 
4.75 
6  20 
7.20 
6  30 
6.20 
6  45 
7.90 
7.25 
6.40 
5.65 


Mar. 

April 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

5  15 

4.80 

6.75 

4.05 

3.22 

3.27 

3.12 

8.90 

S.7C 

4.90 

5.40 

7.50 

3.90 

322 

8.47 

3.17 

3.45 

3.65 

4.6(: 

5.90 

6.50 

3.80 

3.37 

3.27 

3.27 

8.60 

3.60 

4.50 

6.40 

5  95 

3.a5 

3.57 

3.27 

8.22 

3.60 

3.60 

4.40 

6.15 

5  85 

4.95 

3.67 

3.32 

3.37 

8.65 

8.70 

4.40 

6.80 

5.50 

6.75 

3.52 

8.27 

4.02 

3.25 

8.70 

4.20 

8.25 

6.60 

4.T0 

3.47 

8.17 

3.82 

3.80 

3.45 

4.15 

9.70 

7.20 

4.30 

3.22 

3.22 

3.62 

8.26 

3.65 

4.20 

8.40 

7.10 

4.10 

3.22 

8.42 

3.32 

8.46 

3.70 

4.20 

7.10 

7.50 

4.10 

3.12 

8.27 

3.37 

3.36 

3.80 

4.50 

6.10 

7.85 

4.15 

8.17 

8.32 

3.52 

8.30 

3.70 

4.K5 

5.80 

7.75 

4.40 

3.32 

3.17 

3.32 

8.86 

8.65 

4.75 

6.30 

6.85 

4.30 

3.12 

8.22 

3.32 

8.26 

8.60 

4.40 

9  95 

5.70 

4.35 

3.27 

3.22 

3.32 

3.30 

8.40 

4.20 

10.05 

5.45 

4.40 

3.27 

8.22 

8.22 

8.80 

8.60 

4.10 

8.90 

5.60 

4.30 

3.07 

3.37 

8.17 

8.40 

3.60 

4.00 

8.35 

5.65 

4.15 

3.27 

3.47 

8.12 

3.46 

8.60 

4.10 

8.50 

5.55 

4.30 

3.32 

3.87 

8.22 

4.26 

4.40 

4.05 

8.10 

5.25 

4.50 

3.52 

3.77 

2.02 

8.96 

4.10 

4.05 

8.90 

4.85 

4.15 

3.32 

3.62 

8.32 

8.70 

3.«6 

4.05 

8.25 

4.80 

4.10 

3.32 

3.32 

3.27 

8.60 

3.85 

4.00 

7. HO 

4  85 

3.95 

3.32 

3.27 

3.17 

4  0a 

4.30 

4.15 

7.55 

4.85 

3.80 

3.72 

3.27 

3.32 

6.00 

6.20 

4.45 

7.:« 

4.40 

3.75 

4.12 

3.32 

3.12 

4.80 

6.30 

5.30 

6. so 

4.20 

3.75 

4.22 

3.17 

3.37 

4.40 

4.90 

5.30 

6.55 

4.00 

3.fi5 

3.97 

3.17 

3.67 

4.26 

4.45 

4.85 

6.40 

3.90 

3.50 

3.77 

3.07 

3.27 

4.06 

4.16 

4.90 

6. SO 

4.35 

3.45 

3.37 

3.07 

3.27 

3.90 

4.10 

5.15 

6.50 

4.50 

3.40 

3.47 

3.22 

8.82 

8.80 

4.35 

5.05 

6.35 

4.20 

3.35 

3.47 

3.17 

8.42 

3.76 

4.36 

4.70 



4.15 

3.32 

3.12 

8.70 

Dec 


4.05 
3.S0 
3.90 
3.8D 
3.80 
3.76 
3.75 
3.70 
.35 
.80 
.50 
75 
.00 
3.70 
8.80 
8.75 
8.70 
8.70 


3. 

3. 

8. 

8 

8. 


3.50 


.70 
.70 
.70 
GO 
.75 
.35 
.00 
.70 
.55 
3.55 
3.55 
8.50 


8. 
3. 
8. 
3. 
3. 
8. 
8. 
8. 
3. 


Gaoinq  ov  Stbeams  :  Mohawk  Riveb  Basin. 

Mean  Dailu  Ditcharse,  Second/eel.  0/  WcU  Canada  Cretk  at  Poland.  K.   Y. 


DlSCHAHOE   IN 

Second-™et, 

b™-. 

„. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

aquare 
mile. 

dmlnMe 

1009. 

ill 

'652 

820 

li 

i 

263 

'bB6 
'728 

1 

43» 

24 

71 

'i 

12 

f 

2 

470 


Report  op  State  Engineeb. 


West  Canada   Crekk  auove  ^NfoROAx  Dam,  Trenton  Falls, 

N.  Y. 

A  gage  was  oj^tablishrd  F(4)ruary  8,  1904,  by  E.  A.  Lamb  on 
the  right-hand  bank  of  Wc'st  Canada  croek  al)ont  100  ioc't  up-stream 
from  ^forgan  dam.  The  gage  is  attached  to  a  large  cedar  tree 
and  consists  of  a  vertical  board  with  painted  tenth-foot  stripes  and 
reads  from  zero  to  14  feet.  The*  gage  is  l(x»ated  about  1,200  feet 
down-stream  from  the  power-j)lant  of  the  Utica  Gas  &  Electric  Co., 
at  Trenton  Falls.  Its  zero  mark  is  at  elevation  751.03.  Read- 
ings are  taken  each  morning  and  night  by  C.  W.  Young.  The 
gage  is  niaintaine<l  by  this  Department  in  cooperation  with  the 
V.  S.  Weather  IJureau. 


Mean  Daily  Elevation  of  Wnlrr-fturfacc  ( ^^  S.   Wenth(T  Burtau  Datum)  of  WeU  Canada 

Crivk  above  Morgan  Dam  ai  Tnnton  Falh,  X.   Y. 


1 

753.33 

2 

753.33 

3 

753.33 

4 

753  4.S 

5 

7.53.  W 

fi 

7.55.03 

7 

7.55. 2S 

8 

754. 8K 

9 

754.  tW 

10 

7m:^ 

11 

7.'>l.0h 

12 

7.54.03 

13 

7.'>:3.t)h 

14 

7.5.3.  e'»s 

15 

753.73 

16 

753  03 

17 

7.53.  «;< 

18 

753  5:< 

19 

7.53. W 

20  

7.'»3  .W 

21 

7.')3..')3 

22 

7.5,3  5S 

23 

7.53., W 

24 

754. OK 

25 

7.55. 5S 

2e) 

7.55 .  43 

27 ' 

754. S3 

28. 
2D. 
30. 
31. 


7.54 
7.54 
7.54 
754. 


17.5 


,7.53 

753 

7.53 

;7.53, 

7.53, 

7.53 

;7.54 

7.54 

7.54 

,7.54 

1754, 

754, 

754 

7.54. 

17.53, 

'  7.53 , 

7.54. 

754. 

7.54. 

7,54. 

7.55. 

7.55 . 

7.55. 

755 . 

7:>.5 

7.55 . 

7.5.5 . 

.53754. 

43( . . . . 

43'.... 

2S  . . . . 


7,54 
754 
7.54 
7.53 
7.5.3 
7'%i 
7.W 
7.53 
7.53 
7.53 
7.53 
753 
7.53 
7.53 
7.53 
7.53 
7.53 


93 

.5S 
iH 
43 

7S 

7;i 

,5^ 

43 

33 

33 

23 

13 

93 

93 

18 

2M  7.5.3 

237,5:^ 

8:^  753 
7,53 
753 
753 
753 
753 
754 
7.53 
7.53 


IS 

9S 

2;^ 
6o 


.  1 7.53 

.  1 7.53 
753 


IS  7.53 

.13  7.54 

(W  7.54 

.93  7.54 

.S3  7.54 

,  S3  7.54 

.W  7.50 

73  75r) 

<),T  7.5») 

.HS  7.55 

.93755 

9S  754 

NS  755 

,83  7.57 

73  7.57 

73  7,50 

.5S  75C 

.53  7.5I) 

4S  7.5<i 

.53750 

487.50 

437.55 

3,'-i  75<i 

3S  7.55 

•is  755 

i:   754 

US  755 

7o  7.55. 

7S  7.55 

Mil  ho. 

S3 


.83 
.03 
.IS 
.38 
..5S 
.7S 
.03 
.98 

.78 

.o:^ 

.OS 
.IS 
.33 
.43 

18 


7.55 
7.5.5 
7.55 
7.55 
754 
755 
755 
755 
7.55 
7,55 
7.50 
7.55 
7.55 
7,54 
7.54 
7.54 
754 


.53 
73 

03 
98 
38 
73 

88 
7S 


7.53 
7.53 
7.53 
7.53 
7.53 
7.54 
7.54 
7.53 
7.53 


98753 

(J87,54 
8.31753 
.5817.53 
787.53 
.587.5,3 
48  753 


23  754 
,33 1 754 
98  7.54 
23  7.53 
93  7.53 
237.54, 
.531753 
787.53, 
9H  7.53. 


(>3 
38 


.53 
43 
43 

43 
OS 
83 
.53 
5;i 
03 
88 
83 
83 
73 
.5S 


7.53 
7.53 


Julv. 


Aug. 


/  .>3 

7.53 

7.53 

7.53 

7.53, 

753 

753 

7.53 

7.53 

753 

7.53 

753 

7.53 

7.53 

7,53, 

7.53, 


5li  7.53 


28  7.53 
087.53 
9317.53 

887.53. 
03  7.5:1 
S3  7.53. 
7317.53. 


78 
83 
(58 
53 


r.53 

7.53 
7.53 
7.53 


13  7.53 
13  753 
18  7.53 
437.53 
43  7,53 
337.53 
33  7.53 
28753 
23  7.53 
23  752 
23  7.52 
28  752 
18  7.52 
13;  7.52 
137.52 
13753 
13753, 
13  7.53 


13 
l.v 
13 
13 
13 
13 
13 
03 
03 
93 
93 
93 
93 
93 
93 


Sept. 


7.52 
7,52 
752 
752 
752 
753 
753 
753 
753 
753 
752 
752 
752 
7.52 
752 


.93 
.93 
.93 
.93 
.93 
.43 
.33 
.18 
.03 
.03 
.98 
.93 
.93 
.93 


Oct. 


7.53 

753 

753 

7,53 

7.53 

753 

753 

753 

752, 

753 

753 

752 

752 

752 


IS 
13 


7.53 
7.53 


53  7.53 


83' 

7,s 

73 


7.53 
7.53 
7.xi 
.237.53 
...7.53 


48 


753 


S3  7.53 
7S  7.53 
73  753 

1 .  1 1 .  •  > , 


5.'^ 
53 
43 
43 

'^\ 
.331 


7.5;j 

7.5.3 
7.53, 
7,53, 
7.53. 
7,53 . 


23  7.5;i 
23  753 

..75;i 


13  75S. 
1317,53. 
1317.53. 

753. 

7,52. 

7.52. 

7.52. 
2:^7.52. 
1j  7.52. 
13  7.52. 
13  752. 


58 
98 
78 
48 


08752 
18752. 
33  752. 

18752. 
037.52. 
03  752. 
03  7.52. 
03  752. 
03  i  752. 
98  7,52. 
93  752. 
937.52. 
93  7.52. 
937.52. 
93753 
93. . . . 


.93  752 
.93752 
.93  753 
.93753 
.93j7.53 
.93  753 
.93  733 
.93  753, 
.93754 
.93  754, 
.93  753. 
,93j753. 
,93;753. 
93  753. 
93  753. 


08 
28 
33 
2*' 
08 
OS 
03 
03 
98 
03 
03 
93 
93 
93 
93 
93 
08 


Nov. 


Dee. 


7.53 
7.53 
753 
753 
753 
753 
753 
753 
753 
753 
753 
753 
753 
753 
753 
753 
753 


23  753.58 
23  7.53.43 
23  753  43 
33  753.43 
33  753.43 
33  753.33 
33  753.23 
33  753.33 
33  753.23 
33  753.23 
33  753.23 
33  753.23 
33  753.23 
33  753.23 
.33  753.28 
23  753.33 


53,753 

48^753 
281753 
13:753 

78  753 
33!  7.54 


03 


753 
753 


08 
78 
53 
53 
38 
33 
33 
33 


754 

753 

753. 

753 

753 

7,53 

753 


.28 
83 
68 
58 
53 
83 
43 
28 
98 
83 
73 
58 
78 
73 


753  33 
753.23 
753  33 
7.53.33 
753.33 
7.53.33 
7.53.23 
753.23 
753.23 
7.53.23 
753.23 
753.23 
753.23 
753.23 
753.23 


West  Canada  Crkfk  at  Tkexton  Falls,  N.  T. 

This  gaging  station,  which  is  located  at  the  dam  of  the  TTtica 
Gas  and  Ekvtric  Co.,  was  established  October  17,  1905,  by  C.  A. 
Poole.  Tho  gage  board  is  secured  to  face  of  dam  in  a  vertical  po- 
sition and  is  placed  above  the  water-surface,  the  readings  being 
taken  by  means  of  chain  and  plumb-bob  passing  on  pulley  over 
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top  of  gage.  The  observations  are  taken  by  placing  plumb-bob  at 
water-surface  and  reading  the  gage  at  a  point  marked  on  chain 
ten  feet  above  plumb-bob.  The  elevation  of  zero  of  gage  is 
1,009.56,  to  which  all  readings  are  added.  The  gage  is  graduated 
in  feet  and  inches  and  is  read  twice  each  day  by  C.  W.  Young. 

The  dam  is  of  concrete  with  masonry  coping  and  has  a  spillway 
97.9  feet  long.  Another  spillway  or  by-pass  two  feet  lower  than 
crest  or  main  spillway  allows  the  water  to  pass  through  a  rock 
channel  on  east  side  of  dam.  The  crest  of  this  lower  spillway  is 
163.4  feet  long  at  an  elevation  of  1,007.12.  The  discharge  over 
the  two  spillways  has  been  calculated  by  moans  of  the  weir  for- 
mula, using  coefficients  derived  from  the  United  States  Geological 
Survey  experiments. 

The  discharge  diverted  by  the  Power  Company  has  been  com- 
puted from  diagrams  expressing  the  flow  as  a  function  of  the  kil- 
owatts used.  These  diagrams  were  made  from  tests  made  by  the 
Power  Company  to  determine  the  discharging  capacity  of  the  tur- 
bines, which  are  of  a  special  design.  These  tests  were  made  by 
computing  the  discharge  over  weirs  placed  in  the  tail-race. 

A  daily  record  is  kept  of  the  total  kilowatts  used  in  twenty-four 
hours,  also  the  number  of  hours  every  day  each  turbine  runs,  there 
being  four  turbines  in  all. 

The  mean  discharge  has  been  calculated  from  each  observation 
taken  at  the  gage,  thereby  giving  a  mean  for  twelve  hours,  and  the 
maximum  and  minimum  discharges  given  in  the  accompanying 
table  are,  therefore,  means  for  twelve  hours  and  do  not  represent 
the  highest  or  lowest  flow  of  short  duration. 

The  pondage  above  the  Trenton  Falls  dam  is  very  limited  and 
the  operation  of  the  generators  during  low  water  has  to  be  ad- 
justed according  to  the  conditions  of  inflow.  The  inflow  is  con- 
trolled by  pondage  above  Hinckley  dam.  Owing  to  irregularity 
of  operation  during  low  water,  the  Trenton  Falls  record  is  consid- 
ered approximate  only,  for  the  low-water  period. 

Owing  to  the  drawing  down  of  the  pond  above  the  Trenton  Falls 
dam,  the  average  elevation  of  the  water-surface  in  the  pond  is 
deduced  from  two  daily  readings,  roughly  approximate  only.  The 
pond  level  fluctuates  often  as  much  as  10  feet  during  24  hours 
in  the  low-water  season.     In  connection  with  the  calculated  dis- 


472 


Report  of  State  Engineee. 


charge  at  Trenton  Falls  it  may  be  stated  that  there  are  a  variety 
of  conditions  which  tend  to  make  the  n^ults  of  ealcnlationa  of 
discharge  for  that  station  somewhat  t»'3  small,  especially  during 
l()W-wat(»r  {H^riods. 

The  drainage  area  at  th(»  point  of  gaging  is  375.8  square  miles. 


Mean  Dai 


ly  Klrvation  of  Watrr-ntrfare  (  (/.  S.  Wraihrr  Burfau  Datum)  of  Wett  Canada 
Crffk  ahore  Potoer  Co.' 9  Dam,  Trenton  Falls,  N.   >'. 


DAY. 


1909. 

1  .. 

2  . 
3.  . 
4..., 
5. 

6..., 
7... 
8..    . 
9... 

10... 

II.. 

12... 

13... 

14... 

15. 

1«. . . 

17... 

IS.... 

19... 

20... 

21... 

22. . .  . 

23. . . 

24... 

25. . . 

26..., 

27... 

28... 

29.... 

30.... 

31... 


J:in. 


1.017 
1.017, 

1.017 

1.017 

1.017 

1,019 

1,020 

1,019 

1,019 

1.019 

I.OIS 

1.01S 

1.01K 

1.019 

1,019 

1,019 

1.019 

1,017 

1,018 

I.OIS 

1,018 

1.018, 

1.018, 

1.020, 

1.021, 

1.021 

1.020. 

1.020. 

1.019. 

1.019, 

1.019. 


»> 
7: 

35 
t'A 

h2 
(-2 

:;b 

2:- 
2; 

48 
14 
27 
18 
44 


Feb. 


1.019 
1.019 
1.019, 
1.018 
1,018 
1.019 
1.020 
1,020 
1,020 
1.020 
1.019 
1,019 
1.019 
1,019 
1,019 


II:ir. 


4*« 

31 
\h 
94 


I. 010 
1.019 
1.019 
1.019. 
94  1.019 
5<;  1.019, 
1.019 
1,019 
1.019 
1.019 
1.019 
1.019. 


April. 


2:'  1.019 


98 
44 

:« 
:« 

to 

89 
10 
18 
Ot. 
,89 
IC 
81 
81 
89 


1.020 
1.020 
1.020 
1,020 
1.021 
1.021 
1,020 
1.020 
1,021 
1.021 
1.020 
1,020, 


,ti8; 

1^ 

Ot| 

98' 
98' 
,89' 

,851 
,fi(.' 

,7;- 

27 
IJ- 

Oi 

54 

85 

31 

81 

M 

*-L 

?^ 

48 


1.019 
1.019 
1.019 
1.019 
1,019 
1.019 
1.018 
1.019 
1.019 
1.018 
1.018 
1.018 
1.019 
1.019 
1,019 
1.019 
1,019, 
1,019 
1.019. 


SI 

,♦18! 

m\ 

,481 

4> 

XA' 

.271 

IJ-j 

,31 1 

T.' 

77 

81 
4^ 
44 
31 

,89 
2c 
,4S 
85 
35 
(i4 
44 
81 
(A 

9^ 

♦iC' 

5< 

52; 


1.019 

1.019 

1.019 

1.020, 

1.020, 

1.020, 

1,021 

1.022 

1.021, 

1,020 

1.020 

1.018 

1,019, 

1,022 

1.022 

1.021 

1.020 

1.021 

1.021 

1.022 

1,021 

1.020, 

1.021, 

1.020. 

1.020, 

1.019, 

1.020, 

1,020, 

1.020, 

1,019. 


nr 
,94 
'11 

5< 

81 

:« 
o*. 
10 

52 
,94 
.04 
,73 
.(50 
39 
,89 
!4 
14 
14 
02 
5( 
0< 
31 
h'l 
7> 
AS 
M 
35 
81 


Aug. 


1.020 
1.020 
1.020 
1.019 
1.019 
1.020 
1,020 
1.020 
1.020 
1.020 
1.021 
1.020 
1.019 
1.019 
1.019 
1.019 
1.019 
1.018 
1.018 
1.018 
1.018 
1.018, 
1.018 
1.017 
1.017 
1.017 
1.017, 
1.018, 
1,018, 
1.018, 
1.018. 


.I8| 

n 

M- 

14' 

31, 

.(58 

44 

a, 

,89 
,89 
,31 
18 
(50 
,23 
,98 

39 
14 
14 

27 

,94 

77 

(A 

5( 

27 

l^ 

2: 

0(. 


1.017 
1,017 
1.017 
1,017 
1,017 
l.Ols 
1,018 
1.017 
1,017 
1.017 
1,018 
1,018 
1.018 
1,018 
1,017 
1,017 
1.017 
1,018 
1,018 
1,018 
1.017 
1.017 
1,017 
1.017 
1.016 
1.017 
1.017 
1.015 
1.009 
1.010 


64 
44 

2;-, 

14 

85 

27 
98 
77 
77 
31 
27 
2:5 
10 
98 
77 

m 
10 

23 
23 
77 
5(5 
35 
23 
44 
31 

7;^ 
39 

18 
52 


1.013 
1.007 
1.014 
1.017 
1.017 
1.014 
1.010 
1.008 
1.009 
1,016 
1,01s 
1.009 
1,006 
1,003 
1,004 
1.003 
1.001 
1.009 
1.008 
1.007, 
1,005 
1.006 
1.007 
1.017 
1.018 
1.017 
1.017 
1.013 
1.011 
1.009 
1,009 


Of 
1( 
,(« 
.8b 
69 
94 
52 
,14 
W) 
,18 
,18 


,1.016.(V 

1.010.0(^ 

'1.002.77 

I.0a5.5ti 

1.001.81 

094.68 

1.000.14 

1,013.64 

1,011.06 

994.10 

991.02 


02 
5(^ 
60 
31 
85 
10 
64 
18 
85 
27 
27 
39 
7? 
18 


77  1,000.60 
(JT.  987.85 
98,  990.81 
(5C,  995.39 
35:  993.89 
48  1.010.19 
1.019.35 
1,019.06 
1,014.02 
1.011.27 
1.019.27 
1,011.77 
992.18 
991.77 
991.31 
996.48 
1,001.271 
1,002.64 
994  J»' 
997.35! 


Sept. 


993  48 

995  76 

996.48 

996.39 

1,010.73 

1,019.52 

1.016.68 

1.001.35 

1.005.73 

1.000.aD 

996.85 

1,011.35 

1.012.81 

1.007.52 

997.35 

993.64 

995.6B 

995.10 

1.001.39 

1.005.98 

990.85 

096.14 

005.68 

008.48 

1,000.31 

1.000.4^ 
1.002.51 
1.004.  IC 
1,011.31 


Oct. 


1,005.H£ 
1.017.18 
1.010.64 
l/)17.0f 
1X»5.08 
1.007.94 
1.006.81 

1,006.44 
004.35 
1,006.00 
1.003.89 
996.04 
IfiO&m 
1,001.00 
006.40 
1,013.06 
1.010.56 
1,010.39 
1.018.31 
1.OI&OO 
1.010.64 
1.020.10 
1.020.06 
1,010.68 
1,010.52 
1,010.44 
1,019J27 
1.018.06 
1.018.35 
1.019.60 


Nov. 


Dec. 


1.010.14 
1.017.89 
1.015.6( 
1.018.64 
1,010.18 
1.010.18 
1.010.30 
1.010.0t 
1/)10.27 
1.010.27 
1,010.27 
1.010.02 
1.010.14 
1,019.73 
1.018.48 
1.011.46 
1.014.68 
1.010.77 
1.010.52 
1.010.44 
1^)10.64 
1.010.66 
1.Q20.35 

i.oao.3£ 

1.020.14 
1X)10.81 
1,010.64 
1,010.73 
1,010.6C 
1.O1O.60 


1.019.48 
l/)10.a9 
1/)10.44 
1,019.30 
1.010.56 
1.010.28 
l,01&a2 
1.018.80 
1.006.35 
1.008.30 
14)14.80 
1.010.64 
1.016.81 
1.013.3B 
1.015.77 
1.010.06 
1.018.00 
1.018.14 
1.010.56 
1.018.27 
1.018.56 
1.017.68 
1.017.48 
1.015i»2 
1,018J3 
1.010.64 
1.017.27 
1.016.27 
1.016.44 
1/>18.10 
1.01&14 


a  No  mcord. 

Wkst  C-axad.x.   Ckkkk   -\t  Twix  TiocK  TJridok,   near  Grant, 

X.  Y. 

A  current-meter  gaging  station  was  established  at  Twin  Kock 
bridge,  September  7,  1000,  by  llohvrt  E.  llorton,  for  the  11.  S. 
Geological  Survey,  liv  which  it  has  sinc(»  been  maintained  in  eo- 
operati(m  with  this  Deparfnu^nt.  The  bridge  is  1G7.5  iect  long 
between  abutments,  and  consists  of  two  spans.  The  bed  is  of 
gravel  and  cobble,  and  the  entire  flow  passes  underneath  at  all 
stagt^.  In  the  winter  the  stream  becomes  completely  ice-covered, 
requiring  special  discharge  measurements.  The  gage  is  read  each 
morning  and  evening  by  Frank  ^ilcArthur,  and  the  record  is  fur- 
nished by  the  Consolidated  Water  Co.  of  Utica,  N.  Y. 


Gaging  of  Streams:  Mohawk  Riveb  Basin. 
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The  readings  are  taken  from  a  gage  of  special  design  equipped 
with  a  phosphor-bronze  tape,  attached  to  the  np-stream  side  of  the 
bridge.  When  the  stream  is  obstructed  by  logs,  the  discharge  is 
determined  from  sj^ecial  measurements.  During  1909  a  series  of 
low-water  measurements  was  made  by  boat  at  a  cross-section  up- 
stream from  the  bridire. 

The  gaging  section  at  Twin  Roc*k  l)ridge  is  affected  at  times  by 
backwater  from  logs  which  are  lodged  in  the  stream,  beginning 
near  Hinckley  mill-dam  and  extending  ujvstrcam  nearly  to  the 
bridge,  or  sometimes  above  the  bridge.  During  periods  of  log  ob- 
struction, as  also  in  winter,  when  the  stream  is  ice-covered  and 
contains  more  or  less  needle  ice,  it  is  necessary  to  estimate  the 
discharge  from  special  current-meter  measurements  and  rating 
curves.  The  accompanying  tal)les  show  the  actual  readings  of  the 
gage,  but  owing  to  the  complicated  conditions  it  is  not  practical 
to  publish  rating  tables.  It  is  to  Ix^  understood  that  there  is  not 
a  uniform  or  constant  relation  between  the  gage  height  and 
discharge. 

The  drainage  area  at  point  of  gaging  is  364  square  miles. 

Mean  Daily  Gage  Height,  in  Feet,  of  West  Canada  Creek  ai  Turin  Rock  Bridge  near  Grant, 

N.    Y . 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


29.34 
29.32 
29. 4^ 
29. 3C' 
29.54 
33.19 
33.80 
33.28 
33.04 
33.29 
32. 9€ 


32 
31 


68 
76 


31.82 
32.11 
31.66 
31.38 
31.44 
31.40 
31.40 
31.42 
31.32 
31.46 
32.46 
36.26 
37.60 
34.00 
33.28 
32.40 
32.28 
31.50 


Feb. 


31.24 
31.14 
30.96 
30.79 
30.80 
31.51 
33.68 
34.04 
33.48 
33.02 
33.12 
33.12 
32.89 
32.40 
32.32 
32. b7 
33.99 
33.94 
33.52 
35.20 
37.80 
36.46 
35.04 
34.48 
37.08 
36.26 
35.12 
33.74 


Vi-i. 


32.77 
32.41 
32.00 
31.88 
31.51 
31.36 
31.28 
31.10 
30.96 
31.28 


32 
32 


12 
18 


31.86 
31.58 
31.38 
31.12 
31.02 
30.86 
30.70 
30.78 
30.50 
30.60 
30.46 
30.48 
30.89 
31.75 
31.54 
31.12 
31.12 
30.97 
30.72 


April. 


30.77 

30.94 

31.35 

31.96 

31.79 

32.34 

30.20 

37.85 

34.99 

32.97 

32.08 

30.90 

32.22 

37.88 

38.0^ 

36.0( 

35.1/ 

35. 5i 

35. 7( 

37. 7( 

35.91 

34. » 

36. 1( 

33.90 
35.54 
35.34 
34.52 
34.25 


May. 


34.76 
36.00 
34.74 
34.10 
33.82 
34.96 
35.89 
36.54 
35.78 
36.40 
38.56 
35.92 
36.26 
34.11 
33.95 
33.82 
33.80 
33.49 
33.08 
32.46 
32.12 
32.32 
32.44 
31.66 
31.44 
31.00 
31.12 
32.15 
31.95 
31.68 
31.49 


June. 


31.05 
30.82 
30.74 
30.68 
31.66 
33.32 
32.28 
31.74 
31.38 
31.36 
32.48 
32.22 
31.72 
33.02 
31.75 
31.42 
31.16 
32.10 
32.22 
31.86 
31.50 
31.07 
30.83 
30.73 
30.64 
30.64 
30.59 
30.40 
30.30 
30.25 


July. 


30.18 
30.09 
30.39 
31.02 
30.66 
30.40 
30.23 
30.12 
30.06 
30.01 
30.46 
29.95 
29.92 
29.84 
29.86 
29.99 
30.00 
30.08 
30.16 
30.20 
30.17 

3o:oi 

30.22 

31.00 

a 

30.66 
30.45 
30.63 
30.32 
30.24 


Aug. 


30.18 
30.15 
29.96 
29.92 
29.88 
29.86 
29.86 
29.94 
29.78 
29.66 
29.62 
29.58 
29.54 
29.59 
29.58 
30.28 
30.85 
30.86 
30.67 
30.36 
30.43 
30.31 
30.02 
29.88 
29.78 
29.75 
29.78 
29.64 
29.74 
29.83 
29.75 


Sept. 


29.80 
29.88 
29.86 
29.78 
30.76 
30.88 
30.44 
30.22 
30.04 
29.92 
29.88 
29.98 
29.90 
29.82 
29.91 
29.81 
29.82 
29.72 
29.68 
29.70 
29.72 
29.92 
29.69 
30.00 
30.16 
30.02 
29.90 
29.88 
30.18 
30.21 


Oct. 


30.40 
30.71 
30.56 
30.40 
30.20 
30.06 
29.96 
30.60 
30.16 
29.90 
29.86 
29.98 
30.10 
30.14 
30.06 
30.02 
30.76 
31.22 
30.88 
30.53 
30.48 
31.70 
32.48 
32.03 
31.56 
31.18 
30.96 
30.80 
30.69 
30.56 
30.81 


Nov. 


30.61 
30.54 
30.68 
30.77 
30.78 
30.67 
30.53 
30.57 
30.82 
30.92 
30.80 
30.68 
30.60 
30.50 
30.43 
30.38 
30.82 
31.63 
31.28 
31.09 
31.02 
31.76 
32.22 
32.10 
32.94 
31.44 
30.64 
30.27 
30.52 
30.70 


Dec. 


30.06 
30.06 
30.08 
29.90 
29.86 
29.71 
29.48 
29.75 
29.95 
29.34 
29.78 
29.82 
29.56 
29.72 
29.75 
29.84 
29.78 
29.76 
29.86 
29.79 
29.71 
29.62 
29.54 
29.56 
29.74 
29.82 
29. (i3 
29.51 
29.42 
29.34 
29.37 


No  record. 


Gepobt  of  State  EiraiiTEEB. 


t  Twin  Rock  Bridgt  lu 


July  14 
AuB.  23 


Sept.  15 
Bepl.27 


Newton  and  tiWts.. 
Ohrlns  and  Clark. . 
Gchrlnianrl  Palclike 

Clark  and  Mies 

NilHiandPatchke.. 
Nllesand  Palchke. . 
Clark  and  AnKu«... 

J.  P.  Newton 

Clark  and  Nllea  .... 
Clark  and  Robbing. . 

E.  C.  Nlles 

Cehrins  and  Clark.. 


a  GagH  reail  to 
ran  Dailv  Ditc 


Mwn 

section. 

Fell. 

XT 

«.  pn- 

Second- 
furl. 

30.10 

BIO 

29.98 

84S 

0.214 

I«2 

30.04 

8S8 

0,2S9 

230 

30.25 

031 

0.251 

234 

30.03 

S94 

0.233 

208 

28,87 

882 

0  159 

140 

Ice  DwamremcDt. 


At  bridce. 
Al  bridge. 
At  bridle. 
Al  bridm. 
Boat  H-ctlon,  it 


ond-fcd.  qf  Wca{  Canada  Creek  al  Twin  Rock  Bridge  near  ffnwl 


le  icB  obbi ruction :_Bow  Interpolated, 


Gaoinq  op  Steeams:  Mohawk  Kiveb  Basin. 
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Monthly  Discharge  of  West  Canada  Creek  at  Twin  Rock  Bridge  near  Orant^  N.  Y. 

[Drainage  area,  364  square  miles .] 


MONTH. 


1909 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


DlSCMABOE  IN 

Second-feet. 

Per 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

5,220 

322 

1,402 

3.85 

4,475 

126 

1,564 

4.30 

2,425 

617 

1,035 

e.84 

7,920 

370 

3.692 

10.14 

8.030 

395 

2,584 

7.10 

1,555 

238 

545 

1.60 

392 

178 

248 

0.681 

360 

145 

201 

0.552 

365 

150 

199 

0.647 

965 

180 

336 

0.923 

1.255 

240 

413 

1.13 

210 

138 

165 

0.453 

Run-off. 

Depth  in 

inches  on 

drainage 

area. 


4.43 
4.47 
3.27 
11.36 
8.16 
1.68 
0.783 
0.635 
0.613 
1.06 
1.27 
0.521 


Precipitation  in  Upper  West  Canada  Creek  Drainage  Basin. 

Rain  gages  and  records  of  sno\\^all  at  HofFmeistcr  and  North 
lake  have  been  continued  as  in  preceding  years.  Tho  results  for 
the  year  1909  are  given  in  the  accompanying  table. 

A  rain  gage  was  erected  at  tho  residence  of  Frank  Mc Arthur 
about  one-half  mile  south  of  Twin  Itock  bridge,  near  Grant,  on 
April  15,  1909.  This  is  a  standard  U.  S.  Weather  Bureau  pat- 
tern rain  gage,  eet  unde.r  favorable  conditions  with  free  exposure, 
but  protected  from  severe  winds,  tho  mouth  of  the  gage  being 
about  4  feet  above  the  ground.  This  gage  is  at  altitude  approxi- 
mately 1,250  feet  above  tide.  The  data  for  1909  is  given  in  the 
accompanying  t^ible. 

Tho  rain  gage  at  Trenton  Falls,  described  in  the  report  for 
1908,  has  been  continued  in  service,  but  its  location  was  changed 
in  November,  1909,  to  a  meadow  lot  about  200  feet  north  from  the 
residence  of  C.  W.  Young.  The  gage  formei'ly  stood  about  100 
feet  south  from  this  residence,  but  a  change  in  location  was  neces- 
sary on  account  of  the  construction  of  buildings  adjacent  to  tho 

gage. 

A  rain  gage  was  established  by  the  Consolidated  Water  Com- 
pany of  Utica,  X.  Y.,  at  the  reservoir  on  Black  creek,  at  Gray,  in 
August,  1908.  This  is  also  a  standard  Weather  Bureau  pattern 
gage,  set  in  favorable  condition  as  to  exposure  with  mouth  of  gago 
about  4^.'2  feet  above  ground.  The  observations  taken  at  this  sta- 
tion are  furnished  to  this  Department  for  publication,  but  are  not 
at  present  available  for  the  year  1909. 
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Dailv  PrecipiUUion,  in  Inches,  at  North  Lake,  near  Atwell^  N.   Y. 


DAY. 

April. 

May. 

June. 

July. 

Aug. 

Sept.' 

Oct. 

Nov. 

Dec. 

1009. 
1 

0.80 
0.20 
0.30 

0.56 

0.56 

*0  50 

2 

3 

0.15 

■  6!i6 
0.93 

1.07 

0.35 

4 

0.45 

.    0.25 

6 

6 

0.40 
0.26 

0.60 

7 

0.28 

8 

9 

0.30 

0.25 
1.00 
0.30 

*0  20 

10 

0.60 

0.10 

*0  10 

11 

0.16 

12 

0.48 

13 

0.34 

♦0  13 

14 

0.71 
..0.27 

15 

*0  15 

16 

0.62 
0.15 
0.17 

"o.ki 

0.43 
0.12 

0.66 
0.28 

"6.47 

0.44 

0.33 

17 

0.61 
0.06 
0.07 

♦0.15 

18 

6.46 

♦0  18 

19 

*0.50 

20 

21 

1.00 

0.42 

23 

0.85 
0.75 
0.26 

0.72 

0.26 

25 

0.50 

*0  18 

26 

0.15 



27 

0.16 
0.60 

1.00 

*0  20 

29 

0.44 

*0  21 

*0.40 

31 

2.00 

Record  missing  for  January,  February  and  March.    *  Snow. 


Daily  Precipitation,  in 

Inches, 

at  Twin  Rock  Bridge, 

near  Grant,  N.  Y. 

DAY. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

j^ec. 

1909. 
1 

0.23 
0.85 
0.13 
0.13 
..... 

0.28 

0.76 
0.12 
0.02 

2 

3 

"i!33 
0.56 

0  63 

0.24 
0.10 
0.02 

4 

0.11 

5 

1.12 
0.05 

6 

7 

0.15 

8 

0  37 

9 

0.31 

10 

*0  07 

11 

1.02 

0.62 

0.20 

♦0  03 

12 

0.07 

0.32 

13 

*0  07 

14 

0.38 

0  56 

15 

0.07 

♦0   15 

16 

0.36 
0.50 

1.23 
0.36 
0.25 
0.02 

0.36 

*0  09 

17 

0.13 
0.11 
0.07 
0.10 

1.20 
0.15 
0.18 

0.86 
*0.03 

"6!62 

*0  07 

18 

0.50 

0.43 
0.30 

0.08 
0.39 

♦0  07 

19 

♦0    12 

20 

21 

"6.18 

22 

0.33 

0.60 
0.12 
0.10 

0.16 
0.42 

23 

0.32 
1.39 
0.22 

24 

****** 

0.94 

25 

*0.71 

26 

0.17 

*0    19 

27 

0.10 

28 

0.60 

0.44 
0.20 

0.34 

0.01 

29 

0.10 

*0  08 

30 

0.39 

0.15 

31 

♦  Snow. 
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West  Canada  Crkkk  at  Wilmurt,  N".  T. 

A  gaging  station  was  established  at  the  highway  bridge  crossing 
West  Canada  ereek  at  Wihnurt,  on  June  28,  1909,  by  this  De- 
partment. The  gage  oonsi'^ts  of  an  enameled  stt^4  scale,  reading 
in  feet  and  ti^nths  frem  zero  to  10  feet.  This  is  attached  to 
planking  on  the  right-hand  side  of  the  center  pier  on  the  down- 
stream side  of  the  bridge.  In  addition  a  5-foot  section,  reading 
from  10  feet  to  15  feet,  is  attached  to  a  telegraph  pole  near  the 
Flansburgh  residence.  The  cros«-section  of  the  stream  at  the 
location  of  the  gage  is  not  favorable  for  purposes  of  measurement 
in  low  water.  It  can  be  utilized  at  certain  stages  of  the  stream  and 
low-water  measurements  can  be  o])taiiU'd  at  a  more  favorable  cross- 
scctinn  located  a  short  di.-tance  d(.»wn-Mream.  The  observer  is 
Glenn  W.  Flansburgh,  by  whom  gage  readinirs  are  taken  at  7 
A.  M.  and  4  p.  m.  each  day.  This  gating  station  can  be  reached 
only  by  driving  a  distance  of  several  miles  from  Prospect  or  Itinck- 
Icy.  The  drainage  area  at  the  gaging  station  is  224  square  miles. 
The  gage  is  located  above  the  limit  of  backwater  from  the  proposed 
Hinckley  reservoir. 


Afean  Diihj  Gagr   Ilriqhf,  in  Feci,  of  Went  Canada  Creek  at  Wilmurt.   X.  Y. 


DAY. 


1<K)9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


July. 


2 

2 

2 

2 

2 

2 

2 

2 
•> 

2 

2 

2 

2 

2 

2 
♦> 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


.15 

.10 
.45 

.50 
.35 
.2.3 

20 
.20 
.10 
.10 
.10 
.10 
.10 
.05 
.00 

05 
.  10 
.15 

LM) 
.20 
.15 
.10 
.20 
.  85 
.85 
.05 
.45 
.35 
.30 
.25 
.20 


5l 


A  up. 


2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2 .  (K) 


2 
2 
2 
2 


00 
00 
00 
00 


2.00 


1 
1 
2 
2 
2 
2 
2 


IK) 
90 
10 
50 
40 
35 
30 


2.20 
2.15 
2.10 
2.05 
2.00 
2.00 
2.00 
1.95 
2.05 
2.15 
2.10 


Sept. 


2.00 
2.00 
2 .  00 
2.05 
2.70 
2.40 
2.20 
2.15 
2.10 
2.15 
2.15 
2.10 
10 
10 
0(> 
00 
,05 
2 .  00 
2 .  00 
2.00 
2.15 
2.101 
2.201 
2.15 
2.10 
2.00 
2.05 
2.80 
2.70 
2.25 


2 
2 
2 
2 
2 


Oct. 

Nov. 

2.45 

2.30 

2.35 

2.25 

2.30 

2.25 

2.25 

2.35 

2.20 

2.45 

2.10 

2.50 

2.15 

2.60 

2.50 

2.50 

2.20 

2.60 

2.10 

2.60 

2.10 

2.50 

2.10 

2.60 

2.20 

2.60 

2.20 

2.45 

2.10 

2.40 

2.10 

2.75 

2.15 

2.95 

2.55 

3.05 

2.60 

3.35 

2.45 

3.60 

2.30 

3.80 

3.25 

3.95 

3.65 

4.05 

3.45 

4.15 

3.25 

3.60 

3.15 

3.05 

2.95 

2.90 

2.60 

2.86 

2.45 

3.05 

2.40 

3.06 

2.30 

Dec. 


3.00 
2.90 
2.75 
2.55 
2.45 
2.50 
2.50 
2.55 
2.60 
2.60 
2.70 
2.70 
2.70 
2.60 
2.65 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.65 
2.70 
2.80 
2.75 
2.65 
2.60 
2.75 
2.80 
3.00 
2.95 
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Current-meter  Discharge  Measurement  of  West  Canada  Creek  at  Wilmurt,  N.  Y. 


DATE. 


1909. 
July    8 

July  26 

Aug.  24 

Sept.   8 


Hydrographer. 


Gehring  and  Clark. 
Niles  and  Angus. . . 

Clark  and  Niles 

Clark  and  Robbins 


Gage 
height. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

Feet. 
2.18 

Square 
feet. 
201 

Ft.  per 

second. 

.349 

Second- 
feet. 
70.1 

2.50 

242 

.785 

190 

2.10 

267 

.279 

74.6 

2.15 

187 

.583 

109 

Remarks. 


Section    below 

bridge. 
Section    below 

bridge. 
Section   above 

bridge. 
Bridge  section. 


Mohawk  Etver  at  Uttca,  N.  Y. 

A  current-meter  gaging  station  was  formerly  maintained  at  the 
Genesee  street  bridge  in  Utica,  by  Robert  E.  Horton.  hydro- 
grapher, U.  S.  Geological  Survey,  but  was  discontinued  May  1, 
1903,  owing  to  changes  in  the  channel,  due  to  the  river  straighten- 
ing work  begun  by  the  city  of  Utica.  A  description  of  the  drain- 
age area  of  the  Mohawk  river  above  Utica,  and  a  record  of  the  dis- 
charge for  several  months  at  this  station  are  given  in  the  Supple- 
ment to  the  Report  of  the  State  Engineer  and  Surveyor  for  1903. 

Prior  to  December,  1908,  the  gaging  station  was  located  at  the 
bridge  on  the  Black  River  branch  of  the  N.  Y.  C.  &  II.  R.  R  R., 
crossing  the  river  about  three-quarters  of  a  mile  west  of  Genesee 
street.  It  was  established  March  31,  1905,  by  C.  A.  Poole,  in 
cooperation  with  the  U.  S.  Weather  Bureau.  The  gage  is  a  verti- 
cal board,  graduated  in  feet  and  tenths,  and  is  secured  to  the  south- 
east wing  of  the  south  abutment  of  the  bridge,  with  its  zero  mark 
at  elevation  394.81.  Observations  of  the  stage  of  the  stream  are 
taken  twice  each  day  by  Willard  E.  Young. 

This  station  was  established  originally  for  the  purpose  of  ob- 
taining a  record  of  the  fluctuation  of  the  's\'ater-surface  in  that 
vicinity,  and  has  been  maintained  for  that  purpose  principally. 
Several  current-meter  measurements,  however,  have  been  made, 
from  which  the  discharge  has  been  calculated  for  the  different 
stages  of  the  river  at  the  time  of  measurement.  The  location  is  not 
favorable,  however,  for  meter  measurements,  the  flow  of  the  stream 
being  sluggish,  especially  during  low  water,  and  the  adjacent  flats 
are  overflowed  during  flood  stages.  On  December  4,  1908,  the 
gage  was  removed  to  the  right-hand  abutment  of  the  U.  &  M.  V. 
R.  R.  bridge  crossing  the  new  Mohawk  river  channel,  at  North 
Genesee  street,  Utica.    The  datum  of  the  gage  is  now  293.14. 
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Mean  Daily  Elevation  qf  Water-Burface  (Barge  Canal  Daium)  of  Mohawk  River  at   UHca, 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9 
10 
11. 
12. 
13 
14. 
IS 
16. 
17. 
18. 
19 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


Jm. 


307 
397 
397 
397 
397 
397 
397 
398 
398 

:^ 

398 
398 

?m 

399. 

399 

:{98. 

307, 

397 

397. 

398 

399 

400. 

401. 

402. 

402. 

402. 

401. 

401. 

400. 

399. 

398. 


04 
14 


Feb. 


398 
399 


Mar. 


14  399 
24  400 
54,401 
89  402 
94  402 
04  401 
19,400 
19  399 
44  398 
99i398 
44 '388 
54  398 
29,397 
491398 


14 
34 
99 
24 
39 
14 


399 
399 
401 
402 
403 
404 


591403 
09'4O2 
14  402 
44,401 
24400 
09  399 
14  398 
39  398 
39;398 

uV  ijVO. 

59  398 
14  398 
09  398 
04|398 
9t397 

29  ;»7. 

04  398. 

w.m. 

29  398. 
34|:i98. 
691398. 
44  398. 


April. 


44  403 
74 '403 
04  404 
34  404 
39  404 
44  404 
30  404 


May. 


79  400 
89,400 


June. 


09 
04 
14 


400 
399 
399 


29  398 


14 
29 


405 
404 


I 


74404.84,399 
541405 
191405 
09  404 
404 


44 

14 
39 
49 
34 


404 


14400 

14  403 

84  404 

44  403 

09 '403 

403 

403 

403 


54  404 
44  404 
341405 
19  405 
04  404 
94|404 
94'403 
04402 
04  401 
09  401 
14  400 
24  400 
44  399 
04  399. 
64  398 
64,398 
14398 
99  398 
94  398 
74  398 
89  398. 
M 


74 
14 
99 
34 
74 
74 


398 
398 
398 
397 
397 
398 


24  397 
39  396 
19396 
\f4  wK) 
34  398 
q4'uiI9 
59  399 
49398 


24 
94 


398 
398 


69  398 
841398 
39  398 
.■)0  399 
399 


39 
24 
04 
64 
04 
64 
19 
94 
59 
44 
'29 
14 
29 
49 


399 
398 
397 
397 
396 
396 
396 
396 
396 
396 
399 
397 
397 


.M398 
.19,397 
.34I397 
49  397 
94  397 
191396 
39J396 
29  397 
09  397 
39  uy9 
59  396 
04,396 
64  396 
49  396 
39  396 
34  396 
34,396 
64,396 
99'396 
19  395. 
09 


0< 
94 
89 
89 
49 
39 
39 
94 
29 
04 
59 
64 
04 
09 
14 
89 
79 
64 
24 
99 
79 
59 
49 
39 
29 
24 
14 
14 
04 
09 


July. 


305 

305 
306 
306 
306 
306 
396 
395 
305 
395 
395 
395 
395 
305 
305 
395 
305 
305 
350 
305 
306 
395 
396 
397 
307 
397 
397 
396 
396 
396 
396 


94 

.94 
.09 
.39 
.34 
.24 
.14 
.99 
.94 
.84 
.69 
.64 
.54 
.54 
.44 
.44 
,4'-^ 
,H 
,64 
.64 
,54 
49 
29 
84 
94 
44 


kMg, 


Sept 


306.20 

306.10 

396.14 

396.04 

305.94 

305.84 

305.74 

305.50 

305.64 

305.44 

395.44 

305.34 

305.34! 

395.341 

395.34 

306.09 

376.09 

397.14 

396.84 

396.39 

3O6.OO; 

305.94! 

305.94' 

305.84! 

305.84, 

•Wo.o4 ; 

09:395.84 
79395.79 
64  395.79 
64,305.84 
30  305.74 


Od 


305.74  306 
305.74  306 
305.84j3  6 
305.04  305 
30i.00'305 
306.14306 
306.04  306 
306.04  305 
305.04  306 
30^.{>4,306 
306.04  305 
306.09'395 
396.14  306. 
306.04  306. 
305.H  305. 
305.04  305. 
306.04  306. 
305.041306. 
305.04<306. 
305.84  306. 
305.84  306. 

«nP0.B4.<W0i 

305.70,306. 
305.80  306. 


04 
14 
00 
04 


Not. 


306 
305 
305 
305 


Dm. 


04  305 
801305 
84  305 
79;306 
74I305 
64*305 
641305 
94,305 
14;305 


74 
74 


14 
00 
00 


305 
305 
305 


301305 
44305 
50  305 


64 
64 
74 


395 
305 
306 


«AfO 

306 
306 


306.04 
305.04 
305.04 
305.84  306 
305.04,396 
395.04  306 
306 


84  306 
841306 
84  306 
74I3O6 
64  306 
306 


00  306.64 
80)306.64 
84  306.54 
306.40 
306.54 
64  306.44 
.64,306.40 
.74  306.64 
04,306.74 
.041306.84 
.84'306.04 
.84  306.89 
.84  306.81 
.74  306.04 
.74  396.04 
.74  307.04 
84  307.04 
84  397.04 
04  307.14 
04  307.04 
99;307.04 
04  306.04 
14  306.04 
14  307.04 
10  397.14 
34  397.14 


50 
30 
14 
00 


306 
306 


54 
44 
44 
64 


397. C4 

306.99 

306.04 

306.84 

306.74 


Daily  PrecipitniUm,  in  Inches,  at  Utica,  N.  Y. 


DAY. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov 

Deo 

1909. 
'1 

0.10 
1.00 
0.20 

0.06 

0.10 
0.10 
0.02 

a    • 

2 

0.07' 

3 

0.10 



0.56 

4 

0.01 

5 

o.rs 

0.05 

0.10 

0.40 
1.02 

0.42 

0.02 

6 

7 

0.35 

0.31 

0.03 



0.06 

8 

0.06 

0.C6 
0.56 

0  20 

9 

0.08 
0.40 

0  07 

10 •. . 

0.47 

o.os 

O.Oi 

0.22 
0.7() 

T 
0.66 

0.02 

^ 

T 
0.42 

0.12 

11 

12;::.:::::.: :...' 

0.04 

6.52      -.- 

13 

0.07 

14 

0.05 
1.40 
1.45 

60a      0  90 

6.10 
0.S2 
0.09 
0.28 
0.13 

0.30 

0.24 

15  

0.47 

0.02 

0  in 

16 

■  oIto 

0.07 
0.29 

"o'.is 

0.10 

2.63 
0.42 
0.22 
0.20 

0.12 

1 

17 

1.05 



0.05' 

0.31 

....      0.04 
0.05     0  20 

0.75     0  25     0  aa 

18 

0.08 

0  15 

19 

0.37 

0.15 

20 

6.90 

21 

22 

0.08 

*      •  ■  *  ■ 

1 

0.52 
0.20 
0.21 
0.05 
0.30 

0.12 
0.30 

"'6!56 

o.ao 

6.05 

23 

0.10 
1.00 



0.31 
1.00 
0.29 

0.30 

24 

0.65 

0.05 

25 

6.30 

26 ' 

1.30 
0.14 

0.05 

O.ao 

27 

0.04 

0.37 

0.10 

28 

0.08 

0.53 
O.IU 

0.30 

0.48 

1 

0.02 

29 

O.Oi 

30 

0.70 

0.22 

0.31 

31 

T  means  trace. 


Gaging  of  Stril\ms:  Mohawk  River  Easix.  481 

PrEOIPI TATIOX    AT    SaVAGE    KeSERVOIR    NEAR   UtICA,    I^.    Y. 

A  standard  U.  S.  Weathor  Biirc^au  pattern  rain  gage  is  located 
at  Savage  re,sevoir  on  the  south  slope  of  ^lohawk  valley  about 
3  miles  southeast  of  Utica.  The  gage  rim  stands  4  feet  above 
ground  and  is  at  elevation  about  700  feet  above  tide.  The  record 
is  furnished  bv  the  Consolidated  Water  Co.  of  Utiea,  If.  Y. 

Data  for  11)00  is  not  at  present  avaihiblo. 

Precipitation  at  Dekreiei.i)  Keservoir. 

A  standard  L".  S.  Weather  Bureau  pattern  rain  gage  was  estab- 
lished at  Deerfield  reservoir  in  1903.  From  January  1,  1901,  to 
June,  1903,  a  rain  gaae  five  inches  in  diameter  was  used.  This 
station  is  located  on  the  north  slope  of  Mohawk  valley  about  4 
miles  north  of  Utica  and  at  elevation  about  700  feet  above  tide. 
The  record  is  furni>he(l  bv  the  Consolidated  Water  Co.  of  Utica. 

Data  for  1909  is  not  at  present  available. 

Graefenburg  Hydropiiysical  Station  near  Utica,  K".  Y. 

This  station  is  located  near  Graefenburg  reservoir,  near  Utiea, 
ab<jut  4  miles  south  from  the  ]\rohawk  river,  and  at  altitude  1,100 
■feet  above  tide.  This  station  was  established  in  1905  by  Kobcrt 
E.  Horton  for  the  purpose  of  determining  the  relation  of  rain- 
fall, evaporation  and  ground  water  in  the  typical  soil^  of  the 
^ilohawk  valley.  The  station  was  maintained  in  cooperation  with 
the  U.  S.  (ireological  Survey  preceding  May  1,  1907,  when  it  was 
turned  over  to  this  Department.  A  detailed  description  of  the  sta- 
tion, together  with  the  records  preceding  1907,  may  be  found  ixL 
the  State  Engineer's  Keport  for  190G,  supplement,  pages  215-245 

The  records  for  1909  are  not  yet  available  for  publication. 

Xine   Mile    Creek   at   Powelt/s   Bridge,   near    Stittvii.le, 

N.  Y. 

A  gaging  station  was  estal)lished  at  Powell's  bridge,  one  mile 
behm'  the  village  of  Stittville,  Xovember  4,  1900,  by  C  A.  Poole. 
Observations  of  th(^  stage  of  the  stream  are  taken  each  morning 
and  afternoon  bv  Mrs.  Kavmer  Powell,  from  a  weicht-and-chain 
gage  attached  to  the  bottom  chord  on  the  down-stnam  side  of  the 
bridge. 

16 


4S2 


IlKroRT    I 


•   StATK    K.NUl.NEER, 


Nine  ilile  creek  drains  a  large  pjrtioii  of  the  ttrritory  on  the 
north  side  of  the  Mohawk  river  bttwfeii  L'tica  and  Rome,  empty- 
ing into  the  latter  stream  near  Oriskany.  Its  channel  will  be  im- 
proved and  used  as  a  feeder  for  the  diverrion  of  water  from  West 
Canada  creek  to  the  sniimiit  level  of  the  improved  Erie  canal,  ac- 
cording to  present  plans.  The  drainage  ana  above  the  station  is 
62.6  square  miles. 

A  gaging  station  was  maintained  at  this  puint  by  the  U.  S.  Deep 
Watt-rways  Commission  during  iheir  snney  in  18!)8.  At  that 
time  there  was  a  dam  about  i^OO  feet  lielow  the  bridge,  which  has 
since  been  (lesti-oyed,  leaving  the  fli>w  unimpecled.  The  channel  is 
of  rock,  of  uniform  erosi^-^i'Ction  and  .straight  for  several  hundred 
feet  each  way  from  the  bridge,  and  the  c.mditions  are  very  favor- 
able for  current-mi t'r  disidiarge  niensuremenls,  which  are  made 
from  the  up-stroani  side  of  the  bridge. 


Mean   Dailg  Eire. 


n  of  IVal 


e  Mile  Creek  mar 


DAV, 

JiD.     Feb.  !  Mu.    April. 

Mij. 

- 

IDOtt. 

1                       ■ 

4M.57 

,»„ 

...4M.M*H.27  4S4,<(7«16,I» 
..,l!.S,flT*M.1I4M.071rt.n 
...  inn. 87 1KI.IS 4M. IT  4SS.lt 
. . .  41-K.ST  4Hli  Si  4M.0T  UW.IU 

S:lf 
a:li 

issloi 

. .  1l<3.li7  WH.K  M3.IT  4aH.ltilS4.1T|48t  .0 

..4H.8T*l«.S;*S4,te48fi.W''"' " 

..4M.lT4SI.42tM.li4».14 
..4M.ST4K5n4M.IIWl.7l 

..4M.2!4M.S7<M.I74S4.«.   ... 

. .  4M.1T  4H(.4Z  484.17  4M.seilSS.17  «4.4I 

.,4M.3i484.37  4M17  4M.(l ~ 

..  thS  01  4M.3!  484.22  W4.»l 
,,lH4.tT4»l.aT4Sl.l7<8).8i 
,.  4H4.II7  4M. 47  484.07 4M. SI 
, .  4H4.H7  484.0!  481.07  ISI.H 
..lH4.87  4M.ff7  484:12  181.51 
,.  4^107  4X5  32  481. 17 481.14 
. .  1M.07  4!i7.)t2  481.17 181.31 
.,4H.>i  IT  INS. n7  481.17 1M.3< 
,.4h.'S.i7  4IJi:-!4!tl.07181.21 
. ,  *Ka.-jn  1V>..^T  481.07  181. ll 
..187..U4h7.1>7,lM.17  481.a 
..  lM..'i2  JS7..w!lS4.22  IW.a 
..  4h.'i.lU  48i).U7  4KJ.42  481.21 
..484.971K1  S.MW,52  4M.ll 
..4St.97  481,12  4'<.i. 42  184.41 
..4H4.ilT 4KS.27  481.<H 


Gaging  op  Streams;  Mohawk  Rivee  Basin. 


Cunvnl-meter  Dlxharst  MmmremeiUi  of  Sine  Mile  Creek  ntar  SliUvilU,  N.  Y. 


DATE. 

£-s. 

s;.:' 

Mean 
velocity 

Dis- 
charge. 

1909. 

?8 

if 

S3  5 

|;1 

Fl  per 

1  75 
0:224 

/«(.  ' 

April  7... 

Si:;; 

B  ^: 

Mohawk  Kivek  bklow  State  DA^f  at  Rome,  X.  Y. 
A  staff  gage  with  paiiitod  tpiith-fix>t  marfci  is  attached  to  the 
down-stream  end  of  the  right-liaiid  abiitnieut  of  the  State  feeder 
dam  flt  Rome.    Readings  are  taken  tai'h  morning  bv  John  Phillips. 


Mean  Daily  Elevalioi 


Dnmnl  H 


■  CannI  Datum)  of  .Wjftaint  fiiver  below  Stale 


Mohawk  Rivee  above  St.\te  Da-m  at  Rome,  N,  Y. 

A  vertical  gage  with  painted  tenth-foot  marks  is  attached  to  a 
large  elm  tree  ia  the  entrance  to  the  Erie  canal  feeder  about  100 
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KkPOKT    of    StATK    ENCilNKEK. 


feet  iip-st.roani  from  the  rielit-hand  end  of  the  State  dam.  Kead- 
ings  are  taken  <"ach  m<n-ninir  hy  John  IMullii)s.  The  zero  of  the 
gage  is  at  elevation  4.'>().0(). 

Current-mctcT  nieaMircmcnt:^  were  made  during  1000  in  the 
feeder  at  th(*  hiuliwav  liridiri*  just  ah>»ve  the  State  dam  a.<  shtmni  bv 
the  followinir  tahle.  ^Ica-iirvment'^  of  the  adiacvnt  Oriskanv 
feeder  and  of  the*  Erie  eanal  (a<t  of  K(»me  an*  alsn  G:i\'<n  in  the  ae- 
company inc:  tables. 


Mean  Daily  KUvntiim  of  Waitr-fur/nn  [  Hnrijr  Canal  Datum)  of  Mnhnxrk  River  ah-n-r  State 

Dam  at  liomt ,   \.    Y. 


Aug.     Sept.     Oct,     Nov.     Dec 


1909 

1 * '431.60  433.00 

2 431.50  4:«. 00 

3 431.70  432  HO 

4 431.60  43-2  HO 

5 1431.80  432  SO 

6 436.50  4;i:i.40 

7 437.eK)437.«0 

8  4:«.00  434.80 

9 43.S  0O4:W.O0 

10 433  00  43:i  00 

11 4:W.00  4;<2.K0 

12 4;i4  00  4:«  m 

13 433  .W  432.40 

14 433..%  432. :» 

15 4;U  (X)  4.^2  20 

16 4;«  .tO  4,i2  * 

17 43.H()()  4;f2.30 

18 433.00  4:^2  40 

19 433.(K)  432.20 

20 4  3.00  437.10 

21 433.00  438.00 

22 433.00  43»i. 00 

23 434.00  433. W 

24 439.00  433  XO 

25 43«».70  43H.00 

2fi 4:«.20,43r).00 

27 434.80'433.»)0 

28 4:i4. 40  432.00 

29 4:J4.00 

30 4:«  00 

31 433.00 


432.00 
432.00 
432  20 
432  10 

4:c.oo 

431 .90 
432  00 
431.  W) 
431.70 

431  80 
4:^2.. HO 

432  30 
4;f2.00 
432.00 
431.70 
431.80 
431.70 
431.70 
431.70 
431.70 
431.70 
431. fiO 
431.70 
432.00 
432.90 
434.00 
4:i2  70 
432.40' 
4:i2.80 
4;t2  40 
432.30 


432.70 
433.10 
4:«.40 
434.10 
434.10 
435.60 
437.40 
436.40 
434.00 
4.'i2.80 
432. :« 
4:fi.30 
433.50 
437.40 
433.20 
4:i2.80 
432.80 
433.00 
432.80 
432.80 
432.90 
433.20 
432.70 
4;tt.40 
4:f2.20 
4:«2.30 
432.10 

4:f2.eo 

432.40 
432.50 


434 
434 
433 

4;c 

432 
432 
432 
432 
432 
4:£2 
434 
432 
4,32 
431 
431 
431 
431 
431 
431 
431 
431 
431 
431 
431 
431 
431 
430 
4:« 
431 
430 
430 


.50  430 
.00  430 
.60  430 
.80  431 
.60  431 
.30  43,3 
.40  431 
.40  431 
.20  431 
.90  431 
.00  431 
.50  431 
.20  431 
.70  431 
.00  431 
.30  431 
.70  431 
.90  432 
.70  432 
.20  431 
.20  431 
,20  431 
201431 
.20  431, 
.00i431, 
00  431 
.401431 
.50  430 
.20  430 
.60  430, 
.60  .... 


60,430 
20  430 
30  430 
20  4.30 
80  4;«) 
20  430 
80  430 
20  430 
20  4.30 
30  430 
70  430 
60  430 
70  430 
60  429 
70  429 
50  429 
50  429 
00  429 
00  429 
60  430 
60  430 
50  430 
40  430 
40  431 
20  431 
20  431 
40  431 
30430 
30  430 
40  430 
..430 


.80 
.80 


4.% 
429 


90  429 
80'429 
90|429 
40  4-29 
30  429 
50  429 
50  4-29 


.50 
M 
.40 


429 
429 

429 


.00  429 
.90  429 


.90 
.90 
.70 
.70 
.70 
.00 
.00 
.00 
.00 
.♦0 
.70 
.60 


429 
429 
431 
431 
431 
431 
431 
431 
430 
430 
430 
431 


001431 
50  431 
00  431 
00  430 
00  430 


00  430 
40  430 
40  430 
40  430 
20  431 
-.0  431 
20  430 
20  430 
10  430 
10  429 
10;429 
10  429 
10  429 
10  429 
10  429 
60  429 
60  429 
30  429 
40  429 
40;429 
30  429 
00  429 
90  429 
V04  9 
50  429 
20  429 
10  429 
10  429 


00 
00 
00 


I 


429 
429 


.50  429. 
.60  429. 
.50  429. 
.20  429 
.40  429. 
.20  429 
.60  429 
.00  429 
.00  429 
.00  429 
.00  429. 
.00  429 
.00  429 
.40  429 
.20  249 
.60  429, 
.40  429 
.20  429 
.40  430 
.30  430, 
.30  430 
.20  430 
.00  431 
.204  2 
.20=431 
.20  431 
.40  431 
.20,431 
.20  431 
.40  431 
...430 


— I 

50  431 
60  431 
50  431 
20  431 
50  431 
60  431 
20  431 
-20  431 
20  431 
30  431 
40,431 
50I43I 
50  431 
40>431 
40431 
40  431 
40*432 
40  432 
40  43L 
40  431 
60  432 
70  432 
80  433 
00:432 
00  432 
00  432 
20  432 
20  431 
40I432 
20  432 


.00  431.90 
.00  431.90 
.20  431.60 
.00  431.50 
.00,431.20 
.20  431.40 
.00  431 .40 
.10  432.40 
.40  432.20 
.20  432.20 
.20  432.00 
.-20  431.60 
.00  431.60 
.00  432. 
.00  432. 
.20  432. 
.10  431 
.50  431 
.70,431 
.40  431 
.50  431 
.70  431.90 
.00  431.60 
.^0;43l.(v0 
.40  431.60 
.40  431.50 
.20  431.40 
.80  431.40 
.60  431.50 
.40>431.5O 
431.40 


.00 
.40 
.30 

.m 

.60 
.40 
.40 
.50 


("urrrnt-mrter  Dinchanje  Menfturrmrntx  of  Flow  in  Erie  Canal  Feeder  at  Rome,    .V.    y 


DATE. 


1909. 


May 

May 

June 

July 

Aug. 

Auk. 

Sept. 

Nov. 


14. 
27. 
18 
16. 
11. 
17. 
28. 
6. 


llydrograplier. 


E.  C. 
Clark 
E.  C. 
J.  P. 
Clark 
J.  P. 
H.  A. 
E.  C. 


Nllp.s 

and  Aiiffus 

Nile.s 

Newton 

and  Angus 

Newton. . . . 

Gehring. . . 

Nlles 


(lage 

height.a 


Fert. 

9  90 
12.57 

9 .  80 
12.35 
13 .  00 
10.10 
12.50 
10.65 


Area  of 
.section. 


Square 
feet. 
150 

78.2 
100 
109 

75.4 
150 

S9 
135 


Mean 
velocity. 


Ft.  per 
%econd. 
1.00 
2.32 
0.918 
2.67 
1.88 
0.301 
1.70 
1.56 


Dis- 

charge. 


Second' 
feet. 
150 
181 

91.  ?! 
291 
142 

45  ] 
151 
210 


a  Below  reference  point. 


Gagixg  of  Stekams:  Moh.vwk  River  Basix. 
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Current-meter  Discharge  Measurements  of  Oriskany  Feeder  at  Oriskany,  N.  Y. 


DATE. 

Hydrographer. 

Meter 
number. 

Area  of 
.section. 

Mean 
velocity. 

Dis- 
cliarge. 

1909. 
Mav    12 

E.  r.  Nile«« 

462 
559 
559 

Sqxiare 

feet. 

71.0 

81.0 

84.5 

Ft.  per 

second. 

1.9» 

2.70 

0.755 

Second- 
feet. 
137 

May    2.S .  . 

AuR.    17.. 

Clark  atul  Angus 

J.  P.  Newton 

219 
63.8 

( 

Carrenl-nv'ter  Diir.harge  Measuremmts  of  Erie  Canal  East  of  Rome,  N. 

Y. 

DATE. 

Hydrographer. 

Meter 

number. 

Area  of 
section. 

Mean 

velocity. 

Dis- 
charge. 

1909. 
May  2.S   .  . 
Aug.    17 .  . 

f'lark  and  Angus 

J.  P.  Newton 

559 
559 

Square 
feet. 
:191 

Ft.  per 

second. 

0 .  478 

0.388 

Second- 
feet. 
185 
138 

iloiIAWK    KlVKlI    AT    Fj.UVD   AvKME,    liOMK,    X.    Y. 

A  box-aiid-cbaiii  aaue  was  ercctc  d  bv  E.  F.  Week.^,  of  tbis  De- 
pai'tiiiont,  at  liivei'si(b*  bridge  crossing  ^lobawk  river  near  Kome, 
July  0,  1007.  Tbe  gage  is  attacbed  to  tbe  up-stream  hand-rail 
near  the  left-hand  end  of  the  bridue.  The  <>:ai>e  reads  from  zero  to 
7.5  feet.  The  standard  chain  lentrth  is  18.08  feet  and  the  eleva- 
tion  of  water-surface,  wlun  the  gi^ge  reads  Z4  ro,  is  445.10.  Read- 
ings are  taken  each  moniins:  and  afternoon  bv  G.  G.  Williams. 
A  bench-mark  located  at  the  junction  of  the  u[)-stream  wing  wall 
and  left-hand  abutment  is  at  elevation  4()().80.  The  channel  is 
straight  for  some  distance  up-stream  and  down-stream  from  the 
bridge.  (^irrent-m(ter  measurments  are  made  on  the  do^vn- 
stream  side,  the  initial  j)oint  being  tbe  face  of  the  right-hand  abut- 
ment. A  crude  dam  or  barrier  of  boulders  has  hovu  placed  across 
the  stream  a  f(^w  hundred  fe(^t  down-^ti'eam  for  the  purpo.se  of 
raising  the  water-level  to  produce  an  ice  pond. 


Repobt  of  State  EnaiNEBK. 


t  Canol  Dalvmy  nf  Molniwk  ftinB  tt  FItvd 


Ml. 

Ju.      TA.     U 

Dm. 

, r: 

44T.W44S.H44 
44>M448  4«44 

.  .  417  I'.II447.BK44 


.    447.011  447  7>.  44] 


.447  11447.14  41 

..447, 111 447. SI  41 

447  2I>447.M4I 

447  31-,  447.11;  41 

'.  447  !»-450  W>'4I 
.  44T.il  44U  «1  » 
.  447  .'iH447.IW'4l 
.    44N  OH 447. 24.41 

450  S144«214l 
. .  44S  OH  448  K4  44 
.  448  38  447  Kl  41 
..  447.SI447.3«41 
..  447  31  447.19 4< 

447.04 41 


"I 


UT.U 
417  J> 

m.m 

4U.1I 
4IT.tt 
411 JS 

iflji 

UT.U 
'417.11 
I  UI.1D 
WM 
I  MM 
ttUlM 
I  liflJS 

»uf.m 
nmM 
ni4iJi 

»#JM 

ni4i7ja 

lt4IIJI 
Bi4U.n 


Cumiil-miliT  DiKluxrge  ^l 


f.  Bridot.  Sunt,  K.  T. 


DATE 

Hyilrographpr, 

r.atr 
heiatii. 

\re>Ot 

!«c(lon. 

M«an 

Dtl- 

ih»rie. 

.909. 

.     narkund 

:  Kg 

;  IS 

iVff. 

\i 

1  42 

Smart 

363 

Fl.pfT 

Sfttmd- 

JIoiIAWK  KlVEK  BKI.OW  Dam  AT  RllKiK  MlI.l.S  NEAB  RoME,  N.  T. 

Ridge  jVIills  is  located  on  ilnhawk  river  two  miles  north  of 
Rome,  N.  Y.  The  daiii  and  waloi'-i>ower  are  utilized  in  conjunc- 
tion with  the  Municipal  Watt'r  Works  Pumping  Station.  The 
gage  was  established  at  the  lower  line  of  the  city  property  May  3, 
1904.  The  gagp  is  a  vertical  staff  attached  to  a  tree  on  the  right- 
band  bank  of  the  ilohawk  river  one-third  mile  below  the  dant- 
The  gage  zero  is  at  elevation  454,79.  A  reading  is  taken  each 
morning  by  Daniel  Brown. 
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Mean  Dailv  Elnaliim  of  Waler-tttr/acf  (Barge  Canal  Datum)  of  MoAuict  Riiirr  btbiD  Dam 
at  Ridge  MilU  near  Rome.  N.   Y.lb) 


b  Tbis  table  supenedes  that  appearlns  In  State  Engineer's  report  tor  190S,  which  Is  rataTTed 
to  Incorrect  datum. 

iJ  Datum)  of  Mahatrk  River  below  Dam 


.   a  No  record. 


4SS 


liKl'OKT    Oh'    StaTK    KmUXKKU. 


MoiIAWK  KlVKU  AHOVK   DaM   AT  KllMJK  ^I I  M.S  XKAR  KoMK,  X.    Y, 

The  p:a<i:e  is  attaclud  to  the*  uj)->treaiii  face  of  the  left-hand  abut- 
iiieut  of  th(»  (lam.  The  zero  mark  was  at  elevation  4(»4.r).*5  preced- 
in«;  January  22,  15)07,  and  at  elevation  4r>5.(>()  after  that  date. 
K<*adinffs  are  taken  eaeh  morniiiir  l>v  Danid  Brown.  The  stairs-  of 
tho  stream  alwjve  the  <lam  is  aff(»eted  hv  diversion  to  the  turbines 
in  tho  adjacent  |)umpin*i:  station.  Hlack  Itiver  canal  runs  paralk-1 
to  Mohawk  river  at  this  j>oint.  Current-meter  measurements,  to 
d<^termine  the  volmne  of  flow  in  tho  canal,  are  shf)wn  in  th(*  accom- 
panying table. 


Mean  Dnihj  KUrniian  of  Wnitr-^urfncc  i  Hanji  Canal  Dnfum)  of  Afohawk  River  ab'H'c  Da 

at  liuUjf   Mil  Li  mar  fi  >mi ,  \.    >'. 


DAY. 


Jan. 


1909. 

1 '406 

2 4(i6 

3 AM 

4 4«i«) 

5 14W 

6 ;4W^ 

7 467 

8 Am 

9 |4W> 

10 4»i<'. 

11 4rrfi 

12 '4ri<i 

13 'AM 

14 *W 

15 'AM 

16 AM 

17 AM 

18 4(H) 

19 4(w 

20 AM 

21 AM 

22 4t>6 

23 4t>6 

24 4fi8 

25 4(>> 

2f) 467 

27 AM 

28 AM 

29 4(>() 

30 AM 

31 AM 


Feb. 


.M.'ir.    April.     May.    Juno.     Jt  ly. 


Aug.     Sept.     Oct. 


00  4r)5 

{%)  4(i<> 

(X)  4W. 

00  4(i4) 

(X)  4ri() 

.TO  4 (57 

20  4(57 

{\OAM 

40  AM 

'.H)AM 

:«)  AM 

.:«)  AM 

AOAM 

10  AM 

:20  AM 

10  AM> 

\OAM^ 

20  4tW) 

,80  4r>() 

00  4r.8 

.00  4(^ 

.20  4C.<) 

.W4«)«) 

fi0  4W 

2()4t)7 

20  4r.7 

H)AM 

:«)4tki 

40  .... 

10  . . . , 

00  .... 


W466 
00  AM 
00  AM 
00  AM 
10  4«i«) 
00  AM> 
10  4^) 
80  AMy 
70  AM 
10  AM) 
irO  4r.(i 

:«)  4ri() 

:«)  AM 
40  4ti(V 
40  4Nv 
20  AM 
20  4ti(i 
10  4(W 
10  4  Jo 
00  4Jk'. 
40  4(i5 
90  4W) 
40  48(1 
.%  4(i() 
80  4rt7 
00  4()7 
.tO  4(Wi 

;» AM 

..  4(i7 
..  4(«i 

..  4()(). 


10  467 

20  467 
.W  4()7 
40  4(>7 
00  467 
10  4('«^ 
10  469 
I0  4(i8 
00  4()7 
10  4()7 
80  46(i 
40  466 
30  467 
20  4(« 
10  4(^ 
10  467 
10  4()7 
00  467 
90  467 
00  467 
90  466 
00  467 
00  AM 
00  AM 
'20  AM 
50  4()6 
90  4(i<i 
.'i0  4(')7 
(X)  AM 
80  466 
50  .... 


00  467 
30  467 
50  466 
50  466 
80  4(i() 
30  466 
50  46<) 
60  466 
50  4(i6 
50  466 
50  4()7 
(T0  4(i6 
50  4(J6 
(tO  am 
GOAM 
10  4(>(i 
10,4(i6 
70  46(i 
10  4m} 
00  4(V) 
70  4(5() 
40  466 
90  4(H) 
M  466 
40  4()() 
50  4tV) 
40  4(v5 
00  466 
40  4<')() 
40  46<) 
..,465 


.10  466 
.50  4(i.') 
.90  46<) 
90  4()6 
.50  466 
.40  4()6 
.50  4(M') 
.50  AM 
.40  466 
.70  4f)6 
.(i0  4(Mi 
.70  466 
.40  466 
.40  466 
.20  466 
.50  46<) 
.'i0  466 
.30  4(W 
.20  466 
.20  466 
.00  46() 
.00  466 
.00  46() 
00  4(}6 
00  46t) 
90  466 
90  4W) 
00  46.') 
00  466 
00  466 
.90  ... 


.00  465 
.70  465 
.00  4()6 
.00  4(Vi 
.70  4(»5 
.90  4()5 
.30  4('v5 
.20  4(15 
.30  465 
.40  4(-5 
30  465 
.30  465 
30  465 
.20  465 
20  465 
.00  465 
.00  465 
.50  465 
.30466 
.201466 
.00'465 
O0  4(i5 
00  46'i 
00  AM 
.CO  466 
.00  AM 
.00  4(i6 
.80  4()5 
.00  4(« 
.00  4()5 
...,465, 


90  465 
90  465 
00  465 
W)4(\5 
80  465 
80  465 
80  465 
70  465 
70  465 
70  465 
80  465 
70  465 
80  465 
90  465 
90  465 
90  466 
90  466 
90  466 
00  465 
00  465. 
90  465 
90  465 
00  465 
30  465 
30  465 
00  465 
00  465 
90  465 
90  465. 
90  465. 
80  465. 


80  465, 
80  465, 
80  465 
70  465 
70  466 
40  466 
50  465 
50  466 
80  466, 
70  465 
70  465 
00  465 
30  4(k5 
00  465 
30  465 
00  465 
00  465 
00  465 
80  465 
70  465 
50  465 
30  465 
50  465 
90  465 
40  465 
70  465 
70  465 
30  465 
30  466 
60  465. 
40  ..., 


40  465 
50  465. 
10  465. 
10  465. 
00  465. 
00  465. 
80  465. 
00  465 
00  465. 
50  465. 
10  465 
10  465 
20  465. 
00  465 
50  465. 
10  465. 
20  466. 
00  466. 
30  466 
70  466 
10  465 
60  466 
00  466. 
70  466 
60  466 
40  466 
30  466 
00  466 
00  465 
60  465 
465. 


80 
80 


Nov.      Drc. 


465 
465 


80465 
80465 
60  465 
80465 
70 1465 
30,465 
70  4(56 
60465 
60465 
90  465 
80  465 


70 
70 


465 
465 


I 


40  466 
00!466 
00  466 
10  466 
00  466 
80  4*6 
30  466 
30  466 
10  466 
10  466 
00  466 
00  465 
00  465 
80  466 
90  466 
80  ... 


80  465.90 
80  466.50 
80  465.41 
80  465.70 
90  465.70 
90  465.70 
80  465.00 
80  465.6f) 
10465. 30 
90,465.60 
90  465.50 
80,465.00 
80'465.5O 
SO  465.80 
80  465.90 
00  465.80 
70  465.80 
40  465.50 
30;465.5O 
10465.70 
20  465.70 
40;465.60 
70:465.80 
40'465.7O 
10465.70 
10!465.8O 
80  465.60 
90  465. 
60465. 


20 


465 

465 


60 
.60 
.00 
.40 


Cumnt-mttfr  DiHchnnjf  Mtnsurt  ninits  of  Bl'irk  liirtr  Canal  at  Ridge  Mill8nenr  Rome,  .V.    Y 


DATK. 


11M)9. 
June    IS. 
AUR.     11. 

Auk.  IK. 
fc^ept.  2S. 
Nov.     5, 


Hy<ln>Kriiplu»r. 


K.  r.  Nilos    . 
Clark  and  .Xiijriis 
.J.  P.  Nfwtoii 
n.  A.  (ichriiiK   .  . 
K.  ('.  Niles...      . 


C.aKP 

.^rea  of 

Mean 

Dis- 

lU'iKlll.fl 

seel  ion. 

velocity. 

chargee. 

Square 
feet. 

^7.  per 

Second- 

Fret. 

Beeond. 

fert. 

9  S() 

15S 

0.747 

118 

10. 00 

150 

0.567 

So 

»  90 

159 

0.620 

9J*.6 

9  75 

151 

0.768 

116 

10.00 

152 

0.730 

111 

a  Refereiu-e  point. 


Gaging  of  Streams:  Mohawk  Kiver  Basix.  489 

Mohawk  Kivkr  near  Lock  Xo.  7  below  Delta,  N.  Y. 

A  current-meter  gaging  station  was  established  at  the  highway 
bridge  over  the  jMohawk  river  just  below  Look  Xo.  7,  Black  River 
canal,  and  about  two  miles  below  Delta,  August  20,  1905,  by  C.  A. 
Poole.  The  gage  is  a  vertical  board,  graduated  to  feet  and  tenths, 
and  is  secured  to  the  south  wing  of  the  east  abutment  of  bridge 
with  its  zero  at  elevation  479.0  Observations  of  the  stage  of  the 
stream  are  taken  each  morning  and  evening  by  Fred  Miller. 

During  ordinary  stages  of  the  river,  discharge  measurements 
have  been  made  from  the  bridge,  which  consists  of  one  span  of 
101.0  feet.  In  low  water  the  measurements  are  made  by  fording 
the  stream  about  1,000  feet  above  the  bridge,  where  there  is  a 
straight  channel  of  uniform  cross-section.  The  channel  at  the 
bridge  is  of  gravel  and  of  uniform  section  directly  under  the 
bridi»e,  but  there  is  a  small  island  about  150  ftet  up-stream,  which 
affects  the  flow  during  the  low  stagers. 

The  yield  of  the  watershed  above  this  point  is  influenced  con- 
siderably by  the  Black  River  canal,  which  iTceives  its  initial  sup- 
ply from  the  Black  river  watershed  and  an  additional  supply  from 
the  Mohawk  river  at  Delta.  The  diversion  at  Delta  is  in  some 
measure  counterbalanced  bv  the  water  which  returns  to  the  river 
from  seepage  through  the  canal  banks  and  flow  over  w^aste-welrs. 
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Kepokt  of  Statk  Exgixeek. 


Mean  Daily  Elevation  of  Water -surf act'  ( Barge  Canal  Dilum)  of  Mohawk  River  near  Lock 

Xo.  7  litt)w  />//a.  .V.   Y. 


DAY. 


1.. 

2.. 

8.. 

4.. 

5... 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
80.. 
81.. 


1009. 


Jan. 


Feb. 


Mitr.    April 


480 
480 
480 
480 
482 
1484 
1481 
'481 
481 
481 
480 
480 
i479 
479 
1480 
480 
480 
479 
,479 
1479 
'479 
480 
480 
484 
482 
481 
480 
480 
480 
480 
!479 


.10  479 
.20479 
.00  479 
.05  480 
.78  480 
.15  483 
.95  481 
.60  481 
.45  480 
.00  480 
.55  4M0 
.10.480 
90480 
.90  4M) 
.05  480 
.05  480 


I 


05 
90 


480 

480 


.90  4M0 
.90  482 
.901482 
.05  481 
.85  480 
.93  483 
.15  483 


.40 
.40 
.40 
.20 
.00 
.90 


481 
480 
480 


.80  480 
.85  480 
,95  480 
.0('4HO 
.20  480 
.53  480 
.90  480 
.40  480 
.95  480 
.20  480 
.05  481 
.00  480 
.60,480 
.45  480 
.55  480 
5.5  480 
.00  480 
20  480 
.55  480 
.95  4W 
.30  480 
.40  480 
.50  480 
00  480 
70  483 
.75  482 
90  481 
.50  481 
. . .  481 
. . .  481 
...!481 


I 
35  481 

30  481 
85  482 
G5  482 
50  483 
25  483 
05  485 
15  483 
25  482 
60  481 
05  481 
65  481 
751483 
30  485 
25  483 
30  481 
25,482 
05,4X2 
20,481 
00  481 
05  481 
10.481 
20'481 
30  480 
17  480 
15  480 
25  480 
10,481 
25  480 
05  482 

eol. .., 


20 

75 


Hay.  June. 


July. 


Aug.  I  Sept. 


483 
482 


25  481 
65  481 
35  480 
90;480 
65  481 
60  480 
05  480 
45  481 
45  482 
15  481 
67  480 
70  480 
>5  480 
50  481 
251480 
35  480 
45  480 
40  480 
05  480 
55480 
10  480 
80  480 
480 


70 
75 
75 
30 
75 
73 


480 
480 
480 
480 
480 
480 


47  480 
25  480 
40  480 
45  480 
90  482 
85  481 
00  480 
90  480 
70  480 
45  480 
30  480 
10  480 
75  480 
70  480 
55  480 
00  480 
75  480 
80  480 
75  480 
65  480 
50  480 
15  480 
00  480 
15  480 
00  480 
05  480 
05  480 
20  480 
00  480 
00  480 
051 .. . 


10  480 
05  480 
15  480 
35  480 
50  480 
65  480 
80  480 
50  480 
55  480 
70  480 
80  480 
65  480 
50  480 
20  480 
05  480 
05  480 
05  480 
80  480 
40!480 
15  480 


.05  480 
.05  480 
.05  480 
05  480 
00  480 
05  480 
05  480 
10  480 
00,480 
05l480 


480 
480 
480 
480 
480 


00 

05 

10 

00 

05 

10480 

00,480 

00  480 

30  480 


05 
00 


480 
480 


05 
05 
00 


10  480 
05'480 
15  480 
001480 
00  480 


480 
480 
480 


55  480 
75J480 
10  480 
00,480 
05  480 


05 
05 
00 


480 
480 
480 
480 


10 
00 
00 


480 
480 
480 


00.480 


I 

I 

00'480 
05  480 
051480 
10  480 
00  480 
10  480 
05  480 
00  480 
05  480 
00  480 
05  480 
05  479 
10  479 
00  479 
05  479 
55  479 
10  480 
00  480 
05  479 
10  479 
00  479 
00  479 
00  479 
10  480 
00  479 
00  479 
10  479 
10  479 
00  479 
05.480 
00... 


Oct     Not.  ,  Dec 


.05  480.00 
.001479.90 
.05479.80 
.05|479.80 
.45,479.70 
.15  479.70 
.05,479.80 
.00'479.80 
.05.479.50 
.00  479.70 
.001479.75 
.75'479.e0 
.60  479.66 
.70  479.65 
.80  479.80 
.90  480.00 
.00  480.45 
.00  480.45 
.80  480.45 
.80  480.30 
.70  480.35 
.80  480.80 
.80  480.75 
.00  480.55 
.80  480.35 
.80  480.35 
.70  280.25 
.80  480.35 
.70  480.45 
.00  480.30 
...480.35 


480.40  480.50 
,480.20  480.00 
480.80  480.15 
480.20  480.00 
,480.15i480.0ft 
480.15480.05 
480.20  480.15 
480.85  480.65 
480.50  480.25 
480.35  480.15 
480.85,480.05 
480.40;4S0.15 
480.40  480.30 
480.40  480.45 
480.45  480.35 
480.50  480.10 
481.60  480.00 
480.75  480.05 
480.65  480.20 
,480.55  480.00 
480.65  480.05 
481.25  480.30 
481.55  480.30 
480.85  480.25 
480.80  480.45 
480.65  480.50 
,480.55  480.55 
1480.40  480.45 
480.80  480.45 
480.90  480.50 
....480.20 


MOIIAWK  RiVEJl  IJKLOW  DaM  AT  DeLTA,  X.  Y. 

A  vertical  staff  ga^e  was  erected  on  the  down-stream  end  of  the 
feed  mill  on  the  left-hand  bank  of  the  ifohawk  river  below  dam 
at  Delta,  May  3,  1904.  The  gage  is  divided  to  feet  and  tenths 
by  copi)ered  staples  and  reacls  from  zero  to  nine  feet.  Headings 
of  this  gage  and  also  of  the  gage  al3ove  the  dam  are  taken  each 
morning  by  E.  A.  Evans.  The  zero  mark  of  the  gage  below  the 
dam  is  at  elevation  r)02.00. 


Gaging  of  Streams:  Mohawk  Rivee  Basiit.  491 

Mean  Dailv  EUmUion  of  Waltr-iar/ace  {Barge  Canal  Dalum)  of  Mohawk  River  below  Dam 


a  Ice  obitnicllon.        b  No  record. 

MOIIAWK   KlVER  ABOVE  DaM  AT  DeLTA,  N,   Y. 

The  gage  above  the  dam  was  established  Slay  3,  1904.  The  gage 
is  attached  to  the  face  of  the  left-hand  abutment.  It  is  subdivided 
to  tenths  of  feet  by  coppered  staples  and  rends  from  0  feet  to  9 
feet.  The  flow  o£  the  stream  is  utilized  in  the  adjacent  milla  and 
in  addition  diversion  is  made  to  the  Black  River  caual  during  the 
navigation  season  through  tlie  Delta  feeder.  The  zero  mark  of  the 
gage  above  the  dam  is  at  elevation  507.63.  The  crest  of  the  dam 
is  at  elevation  about  509,4. 
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Kkport  of  State  Exoixeek. 


Mean  Daily  Elevation  of  Waier -turf ace  (Bnrae  Cannl  Ditum)  of  Mohawk  River  above  Dam 

at  Jh'Ua,  X.  y. 


DAY. 


!  Jan.      Frb.     Mar.  ,  April.    May 


1900.  I  ' 

1 900. 33  500.33  509 

2 500.33  509.43  509 

3 509.33  509.43  509 

4 509.33  509.43  509 

5 510.03  509.43  509 

6 510.83  510.48  509 

7 510.13  510.33  509 

8 509.83  509.83  509 

9 509. as  509  53  509 

10 5(»  43  509.fi3  ri09 

11 50V. 43  rmM  509 

12 rm  2'Arm  :>3 .109 

13 5(W.  13  .VW .43  .W.) 

14 .v>9.;j3  :m  53  .5<>» 

15 509.33  :mAO  509 

16 509.3:i  .V)9.43  ^r^ 

17 509  :«  .'i(W.4H  509 

18 509.33  .WJ  43  .VW 

19 509.13  .VW  X^^19 

20 509.23  510. JW  509 

21 509.33  510.23  509 

22 509  33  510.03  508 

23 509.63  509. S:^  509 

24 510.73  510.:  8  509 

25 510.43  510.43  510 

26 510.03  510.03  510 

27 509.83.509.73  509 

28 509.53  509.63.509 

30 509.43 509, 

31 509.43 509. 


43  510 
43  509 
63  510 
43  510 
33  509 
43  510 
33.511 
23  510 
23  510 
33.509 
(i3  509 
43.509 
43.509 
:W  511 
:W  510 
23  511 
23  510 
23  .509 
23.509 
23  .509 
13.509 
23  510 
33  509 
:350) 
48  509 
13.509 
73  509 
()3  509 
73  509 
63  510 
53  ... 


08  510. 
93  509 
38  509 
13  509 
73  509 
63  509 
43.509 
53  509 
13.509 
83  509 
S3  510 
•i3  .509 
83.509 
73  509 
33.509 
03.509 
13  509 
93.509 
93  509 
93.509 
<».509 
23.509 
73.509 
63.509 
53.509 
53  509 
43.509 
83.509 
43.509. 
08, .509. 
. .  o09. 


June. 


43  500 

03  500 

83  500. 

831500 

63,510 

53.500 

73  500 

63  509 

5:^509 

73.509 

23  509 

63  509 

.=^3.509 

43.509 

43  509 

63.509 

5:^509 

53.509 

43  509 

33  509 

33  509 

33.509 

33.509 

3  .509 

33  509 

13.509 

03.509 

a3.509 

13.509 

23  500 

13  .... 


13 
13 
13 
13 
13 


July.  Aug.  ,  Sept. 


0  t 


500 
500 
500 
500 
.500 


63  500 
43  500 
43  509 

431.509 
33 '509 
43. .509 
33.509 
33.509 
33.509 
23.509 
23  509 
13.509 
63'509 
33  509 
23.509 
13,.509 
23.508 
23.509 


23  500 
23  500 
13  500 
23  508 
13  508 
13.508 
03  508 
03  508 
03  909 
13  508 
13.508 
13.508 
13.508 
03  .508 
03  .508 
03.509 
03.509 
03.509 
03  509 
13509 
03.508 
.508 


•3 
23 
23 


509 
.509 
.509 


I 


13  509 
03,509 
23  509 
231.509 
..509 


93 
53 
e3 
33 
23 
23 
13 


.508 
.508 
.508 
508 
508 
508 


131508 


13 
03 


508 
508 


03  506 
03  508 
03  508 
63  508 
73  500 
73  509 
83  509 
93  508 
03  508 
63  508 
53.508 
63.508 
63  508 
,33.509 
83.509 
3:)  309 
03  509 
13  509 
13  509 
13  508 
73  508 
83  508 
63  509 
63  509 
63  509 
83  509 
73  500 
63  500 
93  509 
83  509 
83  ... 


Not. 


93  500.13  500 
83  500.13.500 
73,500.13,500 
03  500.13500 
23  500.13  500 
13.506.03  500 
03  500.03  500 
63  500.13  500 
83  500.03  509 
73  500.03:500 


Dee. 


03  500 
93  509 
93  509 
03  509 
03  500 
23.509 
03  509 
03  509 


03  509 
23  500 
13500 
13  500 
13  500 


13 
43 


500 
500 


23  500 


03  500.33  500 
93  500.23  500 
93.509.23  509 
83  509.43  500 
03  500.53  500 
23  500. 331.500 
13  500.23:500 
03.500.23.500 


03  500 
03  500 
03  500 
23  500 


23,500 
23,500 
23  500 
23:500 


500.23 


23  500.23 

13,500.2^ 

23  500.13 

.23  500.13 

.131500.13 

23  500.13 

23  300.13 

131500.13 

33,509.13 

.23  500.13 

.23,500.13 

.13^500.13 

.13.500.13 

23  500.13 

.23  500.23 

43,500.23 

83  500.23 

53  500.23 

43  500.13 

33  500.13 

43  500.13 

.53  500.13 

.03,500.13 

.53  500.13 

.231500.13 

.43500.13 

.23|509.13 

.23*500.03 

.63-500.03 

.43  508.63 

500.03 


UPPER  HUDSON  RIVER  DRAINAGE  BASIN. 

.Dkscriptiox. 

UpjxT  IIiuUou  river  coiiiin-ise-i  the  drainago  basin  above  tide- 
water influcncv  at  Tp>v  jmuI  hIm:.  abnve  the  mouth  of  !Mohawk 
river  at  Water  ford. 

The  head-water  nuion  i<  iii^auitainous  in  character,  in  general 
heavily  wooded,  and  dotted  with  nnnierons  lakes  and  pnnds.  The 
roeks,  Ix'lontiiiiir  to  the  (^lil(  j^l  formation  a;id  mainly  granite,  are 
either  bare  or  covered  with  only  a  layiu*  of  s]>riice  duff,  humus 
and  forest  litter.  The  river  emcrucs  from  the  mountain  region 
a  few  mibs  wcj-t  of  (J bus  FalN,  and  thence  to  Troy  the  topography 
is  moderatelv  rolliiiir  and  the  surface  soil  is  chieflv  sand. 

The  fall  in  the  up])er  portion  of  the  courso  is  very  rapid, 
amounting  to  about  O-t  f(  et  ])er  mile  from  Lake  Tear-of-the-Clouds 
to  Xorth  creek,  a  distance  of  about  ^)2  miles.  From  the  mouth  of 
Xorth  creek  to  the  mouth  of  the  Saeandaga  the  descent  is  nearly 
14:  feet  per  mile,   distributed   among  rapids  which  diminish  in 
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frequency  as  the  Sacandaga  is  approached.  In  the  succeeding  26 
miles  to  Fort  Edward  the  river  descends  418  feet  more,  but  of  this 
175  feet  is  comprised  within  the  three  abrupt  pitches  at  Palmer, 
Glens  and  Bakers  falls,  while  most  of  the  remainder  occurs  in 
the  rapids  between  Jessups  Landing  and  the  oxbow  above  Glens 

Falls.  Between  Glens  Falls  and  Trov  nearly  the  entire  fall  of  the 

1/  t. 

river  is  utilized  for  the  development  of  water-power. 

The  flow  of  the  upper  Hudson  is  controlled  to  some  extent 
during  the  dry  season  by  the  use  of  Indian  lake  storage  reservoir, 
and  the  facilities  for  storage  works  in  thi-:  part  of  the  basin  are 
unsurpassed.  The  entire  region  is  dotted  with  ponds  and  lakes, 
many  of  them  of  large  size  and  fed  from  extensive  di'ainage  areas. 
Saratoga  lake  serves  as  a  regulator  of  Fi^li  cre^^k,  and  there  is  a 
small  reservoir  at  the  head  waters  of  the  Iloosic. 

Gaging  stations  have  been  maintained  on  the  iipper  Hudson 
river  in  1901)  at  various  stations  for  the  purpose  of  determining 
the  water-surface  elevation.  In  addition  records  iiro  kept  at 
Mechanicville,  Fort  Edward  and  Corinth,  from  which  the  dis- 
charge is  d(^termined. 

Hudson  Kiver  below  State  Dam,  Tuoy-,  ±T.  Y. 

This  gage  was  established  January  10,  1903,  by  E.  A.  Lamb. 
The  present  gage  is  vertical  and  is  in  two  sections.  The  lower 
section,  reading  from  zero  to  V^  feet,  is  attached  to  the  face  of  the 
wall  of  the  sloop  lock  at  the  left-hand,  or  Troy  end  of  the  dam. 
The  upper  section,  reading  from  13  to  21  feet,  is  painted  on  the 
down-stream  end  of  the  same  wall.  The  a:aij;es  are  below  the  lower 
initer  gates  and  are  on  the  side  of  the  lock  adjoining  the  timber 
crib  forming  the  dam  abutment.  A  third  section,  reading  from 
20  to  24  feet,  is  attached  to  the  southwest  corner  of  Orr  &  Co.'s 
paper  mill.  The  gages  at  the  State  dam  at  Troy  are  maintained 
in  co<>peration  with  the  LT.  S.  Weather  J3ureau.  The  readings 
are  taken  each  morning  and  afterncKm  by  John  B.  Maekey.  The 
zero  mark  of  the  gage  below  the  dam  is  at  elevation  0.084.  The 
gages  are  referred  to  a  bench-mark  consisting  of  a  copper  plug  in 
the  top  of  the  lock  wall  between  the  anchors  of  the  southwest  gate. 
Elevation  of  the  bench-mark  is  21.564,  Weather  Bureau  datum. 

The  water  level  is  affected  both  bv  tides  and  by  the  tlow  in 
the  river. 
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Report  of  State  Exgixeeb. 


Mean  Daily  Elevation  of  Wa'er-sur/ace  {Weaiher  Bureau  Datum)  qf  Hudtm  River  below 

State  Dam  at  Troy.  X.  Y. 


DAY. 

Jan.  • 

Feb. 

Ifcr. 

April. 

1 

June.  , 

1 

July. 

•    1 
Aug. 

1 

Sept. 

Oct  1 

Nov. 

Dee. 

1909. 

■ 

1 

i 

1 

I 
1 

. 

1 

1.83 
2.0S 
2  2S 
2.33 
2.93 
3.03 
6.5K 
7. Oh 
6  .53 

5.63 
6  23 

6  S3 
7.5S 

7  3;^ 
9  OS 

10.  S3 

10.23 

9  5S 

9.2S 

8  'Xi 

7.m 

6  33 
5  IS 

5  (is 

6  r.s 

6.2S 
5.43 

8.18 

8.83 

9  IS 

8. S3 

8.93 

11.43 

14  5S 

16.83 

15.  IS 

8.98 
9  83 
12  OS 
12.93 
11.83 
12  IS 
11 .93 
11.73 
10. 6S 

4.83 
4.53 
5.28 
5.23 
4. 83 
3.6h 
4.13 
4.13 
4.23 

3.83 
3.43 
3.33 
1.93 

2.73 
2.33 
2.83 
2.3S 
2.5ii 

3.33 
2.33 
2.13 
2.43 
2.63 
2.78 
3.28 
2  83 
3. IS, 

3.18 
3.43 
3.08 
3.28 
3.43 
3.68 
3.18 
2.53 
2.93 

3.83 
3.18 
3.33 
3.03 
3.08 
2.83 
2.68 
2.58 
2.53 

2.53 
2.28 

2.68 
2.78 
2.731 

2.83' 
2. SSI 
1.93 
2.68 

a 

2 

*a 

3 

a 

4 

a 

5    

a 

rt 

a 

7 

a 

8 

a 

9 

a 

10 

6.33 

8.53 
8.  OS 

5.18 
5.  IS 

14.  S3 

8.93 

10.18 
9.58 

3.83 
4.08 

2.68 
3.38 

3.43 
3.43 

2.(V3 
3.33 

2.33 
2.18 

2.68 
2.43 

a 

11 

a 

12 

5  5;^ 

7.73 

5.;is 

9.33 

ll.OS 

4.2S 

2.78 

2.78 

2.83 

3.28 

2.9S 

2.83 

13 

5  IS 

7.33 

5.18 

8  83 

11.83 

3.73 

2.93 

2.68 

2.68 

3.58' 

2.4S 

3.53 

14 

5  OS 

7  OS 

5.38 

11. 2S 

10.03 

3.93 

2.93 

2.78 

2.08 

3.08 

2.581 

3.18 

15 

5.03 

7.78 

5. OS 

15  8S 

9.%^ 

4.03 

3.43 

3.38 

2.58 

2.33 

3.06 

2.53 

16 

4.93 

8.13 

4.93 

17.83 

9.23 

3.78 

3.78 

3.48 

2.63 

2.53 

2.58 

2.93 

17 

5.03 

8.63 

6.38 

16.83 

9.33 

3.93 

3.83 

3.38 

2.f8 

2.33 

2.58 

3.33 

18 

4. S3 

8.43 

5.23 

14.58 

9.43 

4.03 

3.23 

3.53 

2.83 

2.83 

2.28 

3.03 

19 

4.18 

8.48 

4. 78 

14.03 

9.33 

4.13 

3.03 

3.33 

3.08 

2.98 

2.88' 

2.5$ 

20 

3  H3 

14.98 

4.SS 

13.83 

7.93 

4.08 

2  83 

4.18 

2  58 

2.28 

308 

2.06 

21 

3.53 

19.58 

4.  S3 

12.83 

8.38 

4.43 

2.93 

4.96 

3.58 

2.58 

2.28 

2.33 

22 

3  93 

12.  S3 

5.33 

13.18 

7.93 

4.83 

3  08 

2.33 

3.83 

2.43 

2.58 

2.43 

23 

4  OS 

11.38 

5.38 

12.83, 

7.68 

4.13 

2.9S 

2.43 

3.33 

2.28 

2.63 

1.93 

24 

5  03 

11.68 

5  33 

11.93* 

6.83 

3.33 

3.18 

1.96 

2.58 

2.28 

1.93 

2.43 

25 

9.93 

11.23 

6.38 

11.03 

5.33 

3.18 

3.18 

2.53 

2.83 

2.58 

2.63 

1.9S 

26 

11  38 

11.23 

7.03 

9.38 

5. IS 

3.43 

3  53 

2.83 

2.58 

2.48 

2.68 

1.83 

27 

10.73 

11.08 

7.33 

9.08 

4.53 

3.63 

3.73 

2.93 

2.83 

2.68 

2.68 

2.03 

28 

9.63 

10.33 

8. S3 

8  93 

5.08 

3.33 

3.43 

2.43 

2.68 

2.93 

2.28 

1.78 

29 

8.98 

8. S3 

8.78, 

4.33 

3.53 

3.33 

2.83 

2.38 

2.78 

2.53 

1.78 

30 

8.08 

>••••• 

8.33 

8  83' 

4.88 

4.58 

2.93 

2.68 

2.58 

2.68| 

2.68 

1.83 

31 

7.18, 



8.13 

4.78 

3.18 

2.83  . 

1 

•  •  •   •  a  ' 

1 

2.33|. 

i 

1.33 

a  No  record. 

IIui)i>ox  I\iver  above  State  Dam,  Troy,  N,  Y. 

This  gage  was  established  Xovembcr  15,  1904,  by  C.  A.  Poole, 
and  it  is  in  two  sections.  The  lower  portion,  reading  from  3  to 
12  feet,  is  attached  to  the  timber  crib  forming  the  left-hand  abut- 
ment of  the  dam.  The  gage  is  just  up-stream  from  the  sloop 
lock  on  the  canal  side  of  the  crib.  The  upper  section  of  the  gage, 
reading  from  12  to  10  feet,  is  attached  to  a  tree  growing  on  the 
earth  filling  of  the  timber  crib.  Elevation  of  water-surface,  when 
the  gage  reads  zero,  equals  0.444:,  Weather  Bureau  datum.  The 
water-level  is  affected  both  by  the  volume  of  flow  and  by  the  use 
of  water  in  the  adjoining  mills. 
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1  Daili/  Elevation  iff  Waler-iurface  IWralhn-  Bureau   Datum)  iif  Hadion  River  abOM 


.M*i1. 1  Haj.    JuDt.  I  July.     Ai«.  ,  Sept     Oct.     Not.    Deim 


Sa   13.44  14.041  14.H  .. 

.3».  13.34!  14. Ml  14.44  .. 

"    13. 3B  1S.(H  14. 3>  .. 

13.3>l  I4.M'  14,44  .. 

_-   13,74  14.89  14.44  .. 

3>   14.24  14. m  14.44  .. 

--.M'  14.Mi  14.44|.. 

.44  14.78  14.741.. 

.34  14.St  is.cm;.. 

.39  14.39  IS.u!.. 

,44  13,84  IS. 141.. 

,74  13, eg  15,24  .. 


(    13,3! 


1S,14  .. 


44  14, H  13,79  14, 

SB  14.se  13. W  14, 

09  14,64.  14,04;  14, 

14  13!»4  ll!l9  m! 

74  13.se  14.24  14. 

74  13. »4.  14.34  14, 


Hudson  Eivee  at  Waterfokd,  IN".  Y. 

Mean  Dailu  Gage  HeiglH,  in  Feet,  of  Hiidum  Rii-<r  at  WaU-rSord.  N.  Y.b 


July.  )  Aug,  '  Sept,  ,   Oct,  |  Not. 


10. 10    14.10    1 


13  SS    13 

13,501  13 
13.35:  13 
13.15  13 
13,10,  13 
13,70  13 
13,70i  13 
13. so!  13 
13,50'  13 
13,401  13 
13,30'  13 
13,201  13 
13.70  13 
13,50    13,30    , 


a  No  Record. 

b  For  record,  Jan.  I  to  Mav  ' 
te«  Hobftwk  rtver  at  Watertoi 


Inclusive,  nnd  Dec.  27  to 
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Kkport  of  State  Engineer. 


Mean  Daily  Gage  Height,  in  Feet,  of  Hudson  River  at  Waterfcrd,  S.   Y.a 


DAY. 


June. 


July. 


1909. 


3. 
4. 

5. 
6. 

7. 

«. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IH. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2H. 
29 
30 
31 


14 
15 
15 
15 
14 
14 
.    15 

15. 
I    15. 

14. 

14. 
I    14. 

14. 

15. 

15. 

:  14. 

14. 
14. 
14. 

!    14. 
14 
13 

.    13 


20 
40 
55 
25 

.85 

.70 

30 

20 

20 

90>. 

85,. 

80'. 

80!. 

40', 

20 

go 

75! 
60' 
30' 
20 

lo! 

00 
95 
85 


13.75 
13.70 
13.60 
13.35 
13.70 
13.95 
13.  S5 
13.75 
13.60 
13.60 


a  For  reconl.  Jan.  I.  to  June  5,  inclu.sive,  and  July  11  to  Dec.  31,  inclusive,  see  Huftson 
river  at  Walerfonl,  puKc  441. 

IIl'DSON  lllVEH  BKLOW   DaM  OF  lIlDSON   IflVER  PoWER  Co.,  TwO 

^IlLI->^    BKLOW    MeCHAXICVILLK,     X.     Y. 

This  gago  is  Lx^ated  on  the  right-hand  bank  of  Hudson  river 
about  one-quarter  mile  down-stream  from  the  dam  of  the  Hudson 
Eiver  Power  Co.  A  vertical  staff  gage  divided  decimally  from 
zero  to  IG  feet  is  placed  within  a  square  wooden  well-curb  on  the 
stream  bank.  The  interior  of  the  well  oimimunicates  freely  with 
the  water  in  the  river  by  means  of  a  buried  pipe.  The  gage  was 
established  August  IS,  1005,  by  this  Department,  and  reading? 
are  taken  at  8  a.  m.  and  5  p.  m.  each  dav  bv  IT.  C.  Tinker.  The 
zero  mark  of  the  gage  is  at  elevation  20.00. 


Gagixg  of  Streams:    Upper  Hudson  Basin. 
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Mean  Daily  Elevation  of  Water-surface  ( Barge  Canal  Datum)  of  Hudson  River  below  Hudson 

River  Power  Co.'s  Dam  near  MechanicviUe,  N.  Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Jan. 


Feb. 


30.35 
30.30 
30.15 
30.35 
30.50 
32.70 
32.50 
32.30 
32.15 
:i.85 
31.50 
31.00 
31.60 
30.95 
30.75 
31.05 
30.85 
31.20 
30.85 
31.00 
31.00 
30.75 
30.75 
30.35 
32.70 
32.75 
32.80 
32.65 
32.15 
31.70 
31.40 


Mar. 


31.30 
31.45 
31.20 
31.10 
31.05 
31.90 
32.10 
32.15 
32.15 
31.70 
32.10 
31.95 
31.95 
31.30 
31.45 
31.95 
32.05 
32.05 
32.10 
36.40 
36.60 
34.80 
34.30 
34.30 
36.25 
35.10 
34.60 
36.20 


.4priL 


34.15 
33.45 
33.25 
32.90 
32.55 
32.20 
32.10 
32.10 
31.90 
31.60 
32.80 
32.50 
31.90 
31.55 
31.90 
31.95 
31.50 
31.40 
31.30 
31.50 
31.00 
31.45 
31.40 
31.50 
32.15 
33.40 
33.15 
33.20 
33.60 
33.10 
32.70 


May. 


33.00 
33.05 
33.20 
32.75 
33.60 
33.80 
35.00 
36.70 
36.95 
36.95 
35.70 
35.10 
35.10 
34.90 
37.75 
38.60 
38.45 
37.70 
36.90 
36.90 
37.15 
36.85 
36.30 
36.10 
35.25 
35.10 
34.65 
34.20 
34.45 
34.10 


34.40 
34.65 
35.00 
35.35 
35.25 
34.90 
34.65 
34.70 
35.00 
34.65 
35.00 
35.65 
36.30 
35.35 
35.15 
34.00 
34.10 
34.30 
34.20 
33.95 
33.70 
33.35 
33.25 
33.25 
32.80 
32.70 
32.50 
32.05 
32.00 
32.05 
32.40 


June. 


July. 


31.65 

31.50 

31.35 

31.30 

31.05 

31.05 

32.10 

32.15 

31.95 

31.70 

31.70 

32.20 

32.20 

32.20 

31.75 

31.55: 

31.35 

31.35 

31.65 

31.70 

31.90 

31.25 

31.05 

31.10 

31.05 

30.90; 

31.20 

30.45 

30.65 

30.50 


30.70 

30.65 

30.60 

29.00 

30.30 

31.25 

30.85 

30.55 

30.80 

30.60 

30.60 

30.25 

30.40 

30.35 

30.30 

30.50J 

30.40 

30.30 

29.65 

30.40 

30.35 

30.40 

30.60 

30.35 

30.25 

30.30 

30.30 

30.45 

30.50 

30.50 

30.25 


Avg. 


Sept. 


30.20 
30.15 
30.20 
30.35 
30.40 
30.25 
30.25 
30.15 
30.40 
30.45 
30.25 
30.40 
30.25 
30.30 
30.20 
30.30 
30.40 
30.50 
30.65 
30.55 
30.60 
30.30 
30.35 
30.50 
30.45 
30.40 
30.30 
30.30 
30.05 
30.30 
30.35 


30.35 
30.30 
30.50 
30.60 
30.25 
30.45 
30.35 
30.30 
30.35 
30.40 
30.40 
30.40 
30.40 
30.30 
30.30 
30.35 
30.30 
30.35 
30.25 
30.30 
30.35 
30.25 
30.20 
30.30 
30.40 
30.40 
30.40 
30.35 
30.40 
30.45 


Oct. 


Nov. 


30.40 
30.40 
30.35 
30.50 
30.50 
30.25 
30.50 
30.35 
30.35 
30.10 
30.10 
30.25 
30.20 
30.35 
30.40 
30.30 
30.25 
30.30 
30.50 
30.50 
30.50 
30.40 
30.55 
30.30 
30.10 
29.60 
30.35 
30.45 
30.50 
30.30 
30.30 


30.40 

30.40 

30.35 

30.30. 

30.40 

30.40) 

30.25 

30.30 

30.30 

30.45 

30.30 

30.35 

30.35 

30.40 

30.45 

30.50 

30.30 

30.25; 

30.30! 

30.35 

30.40' 

30.40! 

30.55' 

30.40 

30.35 

30.35 

30.50 

30.40 

^0.<0 

30.60 


Dec. 


30.55 
30.60 
30.45 
30.40 
30.35 
30.40 
30.50 
30.65 
30.45 
30.40 
30.30 
30.05 
30.55 
30.40 
30.50 
30.55 
30.40 
30.40 
30.15 
30.40 
30.40 
30.40 
30.45 
30.40 
30.30 
30.20 
30.40 
30.35 
30.45 
30.30 
30.45 


HUDSOX  ElVEIi  AltOVE  DaM  OF  IIvDSOX   RlVKK  PoWER  Co.,  TwO 

Milks  below  Mecjianicville,  X.  Y. 

This  gage  was  established  August  18,  1905,  bj  this  Depart- 
ment. The  gage  is  a  vertical  staff  divided  to  feet  and  tenths  and 
reading  from  zero  t )  IG  feet.  It  is  attached  to  the  up-stream 
face  of  the  river  wall  at  the  right-hand  end  of  the  line  of  waste- 
gates  forming  a  continuation  of  the  dam.  Readings  are  taken 
at  8  A.  M.  and  5  p.  m.  by  H.  C.  Tinker.  The  gage  zero  is  at 
elevation  43.00.  A  record  is  kept  in  the  adjoining  power-plant, 
showing  the  use  of  water  by  the  turbine  wheels,  and  also  the 
waste  over  the  dam,  through  gates,  etc. 

The  accompanying  tables  show  the  discharge  as  calculat-ed  at 
the  power  plant.  The  dam  is  of  the  ogee  type,  but  the  discharge 
is  calculated  by  the  East  Indian  Engineers'  formula  for  dams 
with  broad  crest. 
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Mean  Daily  Elevation  of  Water-aurfnre  (Barge  Canal  Datum)  of  Hudson  Rivfr  above  Hudson 

Riv<r  Pouer  Co.' 8  Dam  mar  Mechamcriue,  S,  Y. 


DAY. 

J&D. 

1909. 
1 

49.15 

2 

49.25 

3 

49.05 

4 

49.20 

5 

49.30 

6 

49.65 

7 

49.60 

8 

48.90 

9 

49.20 

10 

48.10 

11 

48  30 

12 

49.00 

13 

49.15 

14 

49.15 

15 

49.40 

in 

49.20 

17 

49.25 

IH 

49.:«) 

19 

,  49.35 

20 

48.95 

21 

49.10 

22 

49.10 

23 

49.15 

24 

49.35 

25 

49.15 

26 

49.25 

27 

48.55 

2S 

48.80 

29  

49.50 

3() 

A9  Xt 

31 

49.45 

J&D.      Feb.  >  Mar.    April.    Mjy. 


48.95  50.10 

49.25  49.65 

49.35  49.65 

49.15  49.55 

49.10  K).Hi 

49.60  49.45 

49.25  49.30 

49.20  49.45 

49.50  49.40 

49.35  49.20 

49.35  49.70 

49.25  49.30 

49.25  49.20 

49  3D  49.10 

49.05  49  25 

49.20  49.20 

49.20  49.05 

49.25  49.00 

49.35  49.00 

53.63  48.90 

51.75  49  05 

50. GO  49.10 

50.20  49.00 

50.20  49.10 

51.80  49.50 

51.35  49  70 

50.50  49.40 

50.20  50.00 

49.«V.5 

49  10 

49.30 


49.35 
49.40 
49.45 
49.90 
49.65 
49.95 
50.80 
51.90 
52.40 
52.10 
51.35 
50.80 
50.35 
51.05 
52.95 
53.60 
53.50 
53.40 
52.60 
52.40 
52.35 
52.45 
51.80 
51.60 
51.40 
50.90 
50.70 
50.40 
50.  (JO 
50.30 


50.65 

51.15 

51.05 

51.35 

51.25 

51.15. 

50.75 

50.95 

51.40 

50.75 

51.10 

51.40 

51.90 

51.05 

50.80 

50.60 

50.35 

50.25 

50.30 

50  00 

49.90 

49.65 

50.10 

49  35 

49.50 

49.75 

49  55 

49. ») 

49.40 

50.00 

50.10 


49.05 
49.00 
48.95 

48.80 
48.95 
49.35 
49.40 
49.45 
49.30 
48.95 
48.85 
49.55 
49.45 
49.15 
49.15 
49.05 
49.60 
48.85 
49.00 
49.65 
49.25 
48.50 
48.50 
48.20 
48.15 
48  35 
48.80 
48.05 
48.15 
48.05 


48.75 

47.90 

47.95 

47.75 

47.70 

48.35 

48.00 

47.40, 

47.95! 

48.15 

48.70| 

48.90 

40.05 

49.15 

49.00 

48.15 

48.40! 

48.20| 

48.401 

48.55 

49.00, 

49.30 

48.70 

49.00 

49.15 

48.75 

49.30 

49.10 

49.25 

49.10. 


48.901 
49.40* 
49.05 
49.30 
49.05 
49.10 
49.15 
48.80 
49.25 
49.20 
49.30 
48.90 
49.30 
49.15 
48.90 
49.30 
49.00 
49.15 
48.95 
49.40 
49.15 
48.50 
48.95 
49.15 
48.75 
48.80 
48.80 
49.20 
48.90 
49.05 
49.25i  49.10 


40.00; 

48.70 
49.10: 
48.25 
47.90, 
47.95i 
48.05, 
47.65' 
47.40 
47.50 
47.30 
47.65 
47.501 
47.20 
47.40 
47.25 
47.75, 
48.15 
47.90, 
47.85 
47.80, 
47.95 
47.601 
47.40I 
47.25 
47.00, 
47.05 
47.15; 
46.80 
47.15 


46.95 
46.00 
46.95 
47.30 
46.95 
47.30 
47.05 
47.30 
47.05: 
47.851 
47.25! 
46.85 
46.75 
47.05 
46.85 
47.00 
47.75 
48.70 
47.40 
48.85 
48.75 
48.20 
48.45 
48.80 
48.55 
48.00 
49.35 
49.20 
49.10 
48.50 
49.25 


48.85 

48.70 

48.45 

49.00 

48.05 

48.70, 

49.051 

49.201 

49.20 

49.15 

49.00 

49.40 

49.20 

48.66 

49.20 

49.20 

48.75 

40.00 

4^.00 

49.20' 

48.50 

48.30 

49.20! 

49.25 

48.90; 

49.25! 

49.30 

40.10 

49.25 

40.25 


Dec 


49.25 
40.25 
49.00 
48.90 
48.75 
49.10 
49.20 
49.90 
48.85 
49.15 
49.00 
47.05 
49.05 
48.95 

48.95 
49.10 
49.10 
49.10 
49.05 
48.80 
48  00 
48.00 
49.10 
48.85 
48.85 
49.05 
48.95 
48.95 
49.10 
49.10 


Mean  Daily  Discharge,  Stcond-fnt,  of  Hwisttn  Rirfr  at  Hudson  River  Power  Co.*s  Dammar 

.Sltchmmrilb ,   S.    Y. 


DAY. 


Jan.      Feb.      Mar. 


1 
2 
3 
4 

6 

/  . 

s 
w 

10 

11 

12 

i;i. 

14 

1.") 

16 
17, 

is 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30, 

31 


19)9. 


1 
1 

1 

i:i 

() 
4 

s 


.717 
,613 

839 
.714 
,641 
.  1S7 


2 
o 

3 

3 

4 

11 

U 

10 

10 

8 

9 

8 


.710 
,02(1 
.7^0 
.3.')  .5 
.3  JO 
.004 
.07.3 
.  9' J3 
,  930 
,435 
,400 
.  990 
.  99s 
,129 
,126 
,011 
,886 
,476 
,86.S 
,575 
.957 
,837 
.202 


6 
5 
5 
4 
4 
1 
10 
9 
9 

^ 

t 

9 

8 

8 

8 

8 

9 

8 

8 

7 

43 

28 

21 

20 

20 

30 

26 

21 

19 


,139 

,  564 

,116 

.MO 

,6(13 

.  l.->o 

.3s» 

.707 

.096 

.  5M 

.216 

.  146 

,741 

.074 

.5.-)9 

.3,')0 

.917 

,909i 

.875 

.083, 

.341 

.979' 

,515 

,913 

,89(» 

,77.s 

.056 

,230 


19,0,-)0 
15.987 
14,517 
13,444 
11.799 
9 ,  759 
7.87S 


6 

10 
10 


919 
297, 

6:vs, 

S50 

6.00(1 

7.760 

8,743 

8.519 

7.349 

6,048 

6 .  233 

6.7S9 

5,166 

7,001 

6 ,  598 

6.517 

9,122 

15.582 

13,537 

14,373 

16.194 

15.129 

14,295, 


15,369 

14.410 

1 5 ,  82.-) 

15,818 

1S.44S 

19,.M»9 

25.393 

34.007 

36.662 

33 

27 


25 
27 


759 
703 
509 
750 
752 


40.66S 

46.45s 

45 ,  ,568 

4 1 , 04 1 

37,339 

3  4.987 

35,346 

34.131; 

30.772' 

29 . 086 

23 , 834 

22.611 

21.789 

20,041| 

21.1371 

19.419 


21,607 

21.977 
23.970, 
25.351 
25,001. 
24,362 
21.823 
22, 90S 
23,626 
-'2,741, 
25, 0.86' 
27 . 409 
n.l3s| 
24.547 
22,266! 
18,759 
20,246; 
19,260; 
19,2031 
17,957 
16,35l| 
15,506' 
14,984 
13,621 
12,228 
10,297 
9.138 
8,587 
8.238 
8,946 
9,709 


7.380 

7.3281 

6,332 

6.566 

6,719 

6.822 

8 .  292 

8,362 

7,461 

7.2.59 

6.978 

8.334 

5.9S7 

7.867 

7,460 

7.006 

6.144 

6.471 

7.093 

7,246 

7.875 

5.401 

5.352 

4,960 

4.660 

4.408 

3,659 

4.523 

4,620 

3.155 


3 
3 
3 
1 
1 
3 
3 
2 
2 
2 
1 
1 
1 
2 
1 
2 
1 
1 

1 
2 
2 
2 
2 
1 
1 
3 
2 
2 
2 
1 


190 

380 

013 

948 

911 

960 

330 

359 

950 

744 

884 

689 

999 

103 

658 

156 

753 

318 

897 

767 

2571 

616 

540 

163 

259 

745 

100 

116 

331 

HI 

364 


Aus.  \  Sept. 


790 
l,808j 

002i 
1,693 
2.139 

905 
1,346 

342 
1.712 
2.053 
1,718 
2,130 
1,376 
1,248 

454 
1.378 
1,822 
2,615 
3,030 
2.938 
3,000 

912 
2,758 
2,440 
2.074 
1,492 
1.348 
1.236 
24 
1.246 
1.357 


1.259 
1.377 
1,727 
2.112 

778 
1.651 
1.216 
1.513 
1.866 
1,728 
1,920 
1.256 
1,623 
1.497 
1,617 
1.673 
1.466 
1.707 

856 
1.614 
1,270 
1.172 
1,491 
2.020 
1.690 
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Hudson  Ritxb  at  Toll  Bridge,  llECirANicviLLE,  X.  Y. 
A  gage  was  established  at  River  street  bridge,  Mecbanicville, 
August  16,  1905,  for  this  Department.  A  vertical  gage,  reading 
from  zero  to  15.5  feet,  is  attached  to  the  down-stream  end  of  the 
first  pier  from  the  right-hand  bank.  Readings  are  taken  bj  AV. 
E.  Downing  at  8  a.  ji.  and  5  p.  m.  The  gage  zero  is  at  eleva- 
tion 48.77.  During  low  water  the  water-surface  falls  l)elow  the 
zero  mark  of  the  gage  at  times.  The  readings  of  the  low  stages 
o£  the  stream  are  approximate  only. 

Mean  Daitg  EUvalion  of  Walcr-turface  (Barer  Canal  nuum)  Of  Haiton  Riiirr  at  Toll  Bridfft 


DAT. 

Jml 

1 

IDOB. 

«I.Ti 

fif 

:.  I  July.     Auf.  .  Sept.     Oct. 


18.47   48.02   48.12 


.07  4S.4T   4H.32  48.17  4S.S2 

1,07  4S.52   48.32  48.92  49.12 

.J.02  48.37    4v42  49.37  49.37 

IB.fl2   48. T7  48.371  48.27  49,62  49,43 


12   49.07'  49.12   48.22,  48.17   49.32   47.97 


JSS 

48.47 



48.12  49.27  49.22 
48.37'  44.77  49,32 
49.02   49.07   49.11 


4K.92  49.22  48.92 
«.S2  49,72  1S.8T 
49.07   49.32   48.97 


48.77  49.47  48.47 
40.67  49.37  49.32 
49.42   49.27  49.32 


48.fi7   49.42   49. IT 


Hudson  Riveji  at  West  Virginia  Pulp  and  Paper  Co.'s  Mill, 
Meciiasicville,  N.  Y. 
A  record  of  the  flow  of  Hudson  river  at  ileehanicvillo  has  been 
kept  at  the  Duncan  dam  since  December,  18SS.  The  record  in- 
cludes two  daily  readings  of  the  depth  on  the  crest  of  the  dam, 
and  a  continuous  record  of  the  run  of  the  water-wheels  in  the 
adjoining  paper-mill.  The  accompanying  tables,  computed  by 
Mr.  R.  P.  Bloss,  the  engineer  of  the  West  Virginia  Pulp  and 
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Paper  Company,  show  the  daily  and  monthly  mean  flow  at  Me- 

chanicville. 

The  dam  at  MtM'hanieville  was  raiscnl  during  1004,  a  concrete 
crest  and  apron  beinir  added,  sf)  that  the  dam  has  now  a  rounddl, 
or  ogee  cross-section.  A  discharge  cune  has  been  calculated, 
iisinjr  coethcients  of  discharjri'  derivrnl  fnnn  United  States  Geo- 
logical  Survey  experiments  on  m«  dels  of  dams  of  ogee  cross-sec- 
tion. 

Water  carried  in  Cham[)lain  canal,  which  parallels  ITudson 
river  from  Fort  Edward  to  Albany,  is  not  included  in  the  esti- 
mated discharge. 


Mean  Daily  Discharge,  i<fcond-fect,  of  Jiuihon  Rir/rat  W'e.tt  V irginoT  Pulp  and  Paper  Co/s 

Mill.  Mecharticrillr,   \.    Y' . 


1, 

2. 

3, 

4 

5 

0 

7 

s 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

20 

21 

22 

23, 

24 

25 

26 

27 

2S 

2«< 
30 
31. 


DAY. 


1909. 


Mar.     April.  ;  May.  j  June. 


11 
11 
12 
13 
14 
15 


2H 
22 
19 
20 


15.672 

12.45h 

12,654 

11.452 

10,06h 
S.H67 
H. 017120 
8.001  30 
6.740,34 
6 .  465  3 1 

10,752 
9,871 
8 .  273 
8.167 
6.484  37 
7 , 573  46 
7,49(1  44 
6,420  40 
6,106  36 
6,144  34 
6.293  37 
6,262  33 
5 . 64 1  29 
7,013 
7,849 

13.483 

12,4S^ 

13.784 

14,215 

11.S75  17 

11,049 


.867  18 
.485  21 
.216 
.  753 
.326 


21 
22 
23 


.778  21 

.423!  19 

.501  19 

.889  23 

.515il8 

.234 

.471 

.659 

,410 

.324 

,299 

,847 

.771 

,910 

,091 

.  736 

,665 

.977 

,855 


21 
24 
28 
22 
20 
17 
17 
17 
16 
15 
14 
13 
13 
10 
12 
9 
8 
7 
7 
8 

9 


.  524 

,185 

.493. 

.566; 

.523 

.770 

.817 

.617 

.  252 

.708 

.082 

,749 

.154 

.696 

.490 

.031 

.511 

.104 

.996 

.656 

,  /  <  < 
,370 
,  150 
.039 
,609 
,469 
.373 
.747 
.231 
.784 
.29*< 


June. 

July. 

Aug. 

.Sept- 

7.243 

2.389 

1.404 

1.379 

6.618 

2.293 

1,783 

1,57S 

5.598 

2.327 

1,010 

1.736 

5.362 

2.682 

1,463 

1.665 

5,540 

2.031 

1.759 

674 

6.894 

2.941 

1.245 

1.187 

9.564 

2,401 

1,213 

2.140 

8.331 

2.399 

612 

1.473 

7,436 

1,824 

1,318 

1.476 

7.016 

1,116 

1.476 

6.509 

i,492 

1,731 

1,684 

8.436 

1,781 

1,626 

1.501 

6.801 

1,785 

933 

1.524 

7.747 

1,764 

1,077 

1.54S 

6.520 

1,688 

740 

1,57» 

6,136 

1.683 

1,819 

1.473 

5,126 

1,859 

1.769 

1.515 

5,814 

569 

1.344 

1.66:i 

6.396 

1,481 

2.189 

43() 

8.109 

1,481 

3,209 

1.482 

7.09;} 

2,109 

2,704 

1,482 

5.292 

1,814 

1,032 

883 

4.941 

1,801 

2,573 

1,517 

4.075 

1,936 

2,146 

1.697 

4.069 

1,712 

1,807 

1,73H 

3,748 

1,809 

1,717 

742 

4.647 

3,387 

1,774 

1 ,  702 

3,914 

1,779 

1,479 

3 ,  270 

1.752 

235 

2,496 

1,206 

1,027 

1.222 

1.126 

Hudson  Kivku  at  B.  &•  ^[.   R.  li.   Briiktl:  above  Mechaxic- 

VILLK,  X.   Y. 

This  gage  was  established  August  15,  1005,  by  this  Pepart- 
ment.  The  gage  consists  of  a  vertical  iK^ard  with  painted  tenth- 
foot  marks  reading  from  zero  to  IG  ftHi't,  and  is  attached  to  the 
down-«tream  end  of  the  right-hand  pier  of  the  bridge.     The  gage 


Gaging  of  Streams:    Upper  Hudson  Basin. 
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datum  is  at  elevation  GO. 50,  and  the  gage  is  slightly  inclined  to 
conform  with  the  batter  of  the  pier.  Readings  are  taken  at 
7  A.  M.  and  5  p.  m.  bv  W.  B.  Lebar.  The  2:a2:e  is  located  about 
two-thirds  mile  up-stream  from  the  Duncan  dam. 


Mean  Daily  Elevation  of  Wafer-surface  (Barae  Canal  Datum)  of  Hudson  River  at  B.  &  M. 

..  R.  Bridge  above  \iechanicville ,  X.   Y. 


D.\Y. 

1 
Jan. 

1 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept; 

Oct. 

1 
Not.     Dec. 

1909. 
1 

66.15 
66.05 
05.65 
65.60 
67.05 
60.80 
69.65, 
69.05 
68.60 
69.25 
68.65 
68.35 
68.20 
67.85 
66.80 
65.40 
68.40 
68.10 
67.85 
66.90 
67.80 
67.60 
67.70 
66.85 
69.60 
60.55 
69.50 
69.35 
69.10 
69.05 
69.20 

68.65 
69.05 
68.55 
68.50 
68.05 
68.75 
69.75 
69.10 
69.25 
68.05 
60.35 
60.00 
69.10 
60.55 
69.45 
69.15 
69.25 
09.35 
69.40 
72.65 
72.40 
71.35 
70.85 
71.10 
72.20 
71.40 
70.95 
70.95 

70.40 
70.00 
60.90 
69. &5 
09.55 
69.15 
69.55 
69.10 
69.15 
69.25 
69.60 
60.30 
60.15 
69.35 
68.95 
68.95 
68.75 
68.65 
68.50 
68.70 
69.20 
68.80 
66.85 
69.00 
69. 3o 
70.20 
69.90 
70.20 
70.15 
69.75 
69.65 

69.75 

69.60 

69.90 

70.35 

69.95 

70.45 

71.20 

72.15 

72.40 

71.90 

71.85 

71.40 

70.95 

71.10 

73.00 

73.50 

1  73.25 

73.20 

72.80 

1  72.50 

1  72.50 

,  72.25 

72.05 

'  71.75 

'  71.50 

T0.95 

70.90 

70.60 

■  70.60 

,  70.45 

1 

70.80 
71.25 
71.15 
71.30 
71.15 
71.05 
70.70 

68.90 
68.75 
68.59 
68.60 
68.50 
69.25 
09  .<» 

68.00 
68.65 
68.60 
67.70 
68.10 
68.00 
66.75 
66.60 
67.20 
68.00 
68.40 
67.80 
67.10 
60.95 
67.80 
67.60 
67.25 
65.10 
66.75 
66.30 
67.60 
67.60 
67.40 
67.30 
67.55 
67.35 
67.95 
67.05 
67.70 
66.50 
67.00 

66.70    67.20 
66.85    66.85 
66.15   66.90 
67.35    66.60 
66.35    66.65 
65.90    67.95 
67.80    66.60 
67., 55    67.00 
67.. 53    66.95 
67.85    67.20 
67.75    67.30 
66.35    66.85 
66.75!  67.05 
67.50i  67.10 
67.45    67.00 
67.75    67.05 
65.70    67.25 
67.85    67.25 
67.80    67.55 
67.25    67.25 
67.25    66.40 
67.60'  67.50 
67.60    66.95 
67.60    66.85 
66.95    66  60 

1 
67.70 
67.45 
67.35 
67.80 
67.25 
67.25 
67.40 
66.80 
67.35 
67.50 
67.60 
.  66.45 
66.90 
66.75 
66.80 
67.30 
66.40 
66.55 
66.25 
67.25 
66.85 
66.65 
66.85 
67.35 
66.50 
66.20 
67.10 
67.30 
67.10 
67.20 
67.40 

67.10 

67.30 

2 

66.70!  67.05 

3 

67.05'  67.20 

4 

65.20    67.00 

5 

64.70    68.50 

6 

66.60,  67.00 

7 

65.65    67.50 

8 

70.85    60..% 

65.85    67.40 

9 

71.30 
71.00 
71.15 
71.50 
71.70 
71.15 
70.90 
70.70 
70.50 
70.40 
70.40 
70.06 
69.90 
69.95 
70.25 
70.10 
09.50 
09.35 
69.10 
68.95 
69.10 
69.60 
69.20 

69.10 
68.90 
68.8,5 
60.30 
69.35 
69.20 
69.10 
68.90 
68.60 
68.65 
68.95 
69.60 
09.35 
68.85 
68.60 
68.35 
68.35 
68.05 
68.75 
68.20 
68.35 
66.20 

67.001  66.75 

10 

67.40!  66.90 

11 

66.65    67.60 

12 

66.65    67.20 

13 

66. 86^  67.10 

14 

66.05    66.00 

15 

66.40 
65.75 
64.90 
64.K) 
66.80 
66.95 
66.95 
66.80 
67.30 
66.65 
66.10 
66.25 
66.20 
68.45 
67.70 
67.55 

65.95 

16 

65.75 

17 

65.80 

18 

66.10 

19 

66.10 

20 

66.45 

21 

65.60 

22 

67.00 

23 

67.30 

24 

66.85 

25 

66.35 

26 

27 

28 

29 

30 

31 

65.80 
67.05 
66.40 
66.35 
66.60 
65.90 

65.60 
66.95 
67.10 
66.40 
68.10 

i 

67.30 
66.20 
65.85 
66.40 
66.30 
65.90 

IIOOSIC  RIVER. 

Description. 

Iloosio  river  has  its  sources  on  the  west  slop:'  of  the  Hoosac 
mountains  in  Vermont  and  ^lassachusetts.  Two  head  branches, 
one  flowing  southward,  the  other  northward  along  the  west  slope 
of  this  range,  unite  at  North  Adams,  Mass.,  and  the  stream  then 
flows  northwestward,  entering  the  Hudson  three  miles  north  of 
Mechanicville.  Above  Buskirk  the  drainage  basin  is  rugged  and 
precipitous,  the  distribution  of  tributaries  afl^ordinir  rapid  con- 
centration of  the  run-off  from  the  steep  rock  slopes.  The  ridges 
are  sparsely  wo  ided.  The  soil  in  the  valleys  is  generally  firm  and 
tenacious.     The  general  elevation  of  the  valley  at  tlie  junction 
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of  the  head  waters  is  1,000  feet.  Xumerous  dams,  affording 
power  for  textile,  agricultural  implement,  and  other  industries, 
are  scatteretl  throughout  the  length  of  the  stream  from  North 
Adams  to  Schaghticoke.  The  drainage  basin  cc^ntains  no  im- 
portant lakes  and  hut  little  storage  in  reservoirs. 


IIOOSIC    ElVKIi    AT    BUSKIRK,    X.    Y. 

A  gaging  station  was  estallished  September  25,  1903,  at  the 
highway  bridge  in  Buskirk  village  by  Kobert  E.  Ilorton,  for  the 
U.  S.  Geoloirieal  Survev,  bv  which  it  has  since  been  maintained 
in  coijperation  with  this  Dei)artment.  The  channel  is  straight 
near  the  ffacrine:  staticm.  The  banks  are  hieh  and  seldom  over- 
flow.  The  current  is  exceptinnally  smooth,  but  is  rather  slow 
during  low  water.  A  standanl  chain  gage  is  attached  to  the 
Covered  woolen  highway  bridge.  The  length  of  the  chain  is 
28.17  feet.  The  gage  is  read  twice  each  day  by  Bert  C.  Henry. 
A  bench-mark  is  lo:*ated  on  the  up-stream  corner  of  the  left  abut- 
ment; elevation,  3G.03  feet  above  gage  datum. 

IMeter  measurements  made  during  1909  are  given  in  the  fol- 
lowing table : 


Current-meter  Discharge  Measitrements  of  Hooaic  Rirer  at  Buskirk,  A".  Y. 


DATE. 

Hydrographer. 

Gage 
height. 

Width. 

Area  of 
;  BectioiL 

DU- 
cbarge. 

1909. 
Jan.  22* .... 

D.  M.  Wood 

Feet. 
2.91 
2.94 
1.73 

Feet. 

126 

129 

52 

Square 

feet. 

462 

513 

57 

Second- 
feei. 
41» 

Mar.  2 

I).  M.  Wood 

1.08O 

Aug.  10 

C.  C.  Covert 

203 

*  Measurement  made  under  ice  conditions;  average  thickness  of  ioe,  0.58  foot. 


Hoosic  RivEE  AT  Eagle  Bridge,  N.  Y. 

A  gaging  station  was  established  on  Hocsic  river  at  Eagle 
Bridge,  December  11,  1908,  by  this  Department,  it  being  in- 
tended to  use  this  gage  whenever  possible  to  replace  the  former 
gaging  record  at  Buskirk,  which  is  now  subject  to  backwater  from 
the  Schenectady  Power  Co.'s  storage  dam,  recently  constructed  at 
Johnsonville. 


Gaging  of  Streams:    Uppeii  Hudson  Basin. 
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The  gage  is  of  the  box-and-chain  type  of  standard  form,  the 
scale  being  subdivided  to  feet  and  tenths  from  0  to  9  feet.  It  is 
attached  to  the  outer  side  of  the  hand-railing  of  the  bridge.  The 
length  of  the  chain  from  measuring  rivet  to  end  of  weight  is 
25.86  feet 

Readings  are  taken  at  7  a.  m.  and  6  p.  m.  each  day  by  H.  J. 
Speanburgh. 

Meter  measurements  made  during  1909  are  given  in  the  follow- 
ing table: 


Mean  Daily  Gage  Height,  in  Feet,  of  Hoosic  River  at  Eagle  Bridge,  N.  Y. 


DAY. 

1 
Dec 

m 

1 

1908. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

al 

0 
0 
0 

o'. 

10 

12 

50 

13 

25 

14 

10 

16 

05 

16 

.18 

17 

25 

18 

.45 

19 

.25 

20 

.90 

21 

.90 

22 

95 

23 

10 

24 

30 

25 

05 

26 

40 

27 

15 

28 

80 

29 

35 

30 

25 

31 

10 

a  Qftge  established  December  11,  1908. 
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Sfran  Daily  Gage  Height,  in  Feet,  of  Hoosic  River  at  Eagle  Bridge.  .V.   Y. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16 
17. 
18. 
10 
20. 
21. 
22 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DkY. 


1909. 


Jan. 

Feb. 

l.SO 

l.TO 

1.35 

1.85 

1.40 

1.85 

1.35 

1.80 

l.« 

1.90 

6.40 

3.90 

3.50 

3.15 

2.55 

2.55 

2.35 

2  05 

2.40 

2.30 

2.20 

2.65 

2.00 

2.20 

2.20 

2.25 

3.45 

2.30 

3. 
3 
3 
3 


15 
30 


3.45 


70 
70, 
50 
55 
55 
15 
00, 
55 
2.30 
2.05 
2.15 
1.85 


Mar. 


2 
2 


50 
40 


2.80 


2 
2 


25 
30 


12  40 


10 
HO 
35 
75 
6.10 
3.75 
3.35 
3.00 


2.70 


75 
65 
.45 
.30 
.25 
.25 
.25 
.10 
.00 


4.10 


2 

2. 

2 

2 

2 

2 

2. 


1 
2 
1 


2 
3 
3 
3 
3 
3 
3 


April. ,  May. 


.95 
.75 
.55 
(lO 
.40 
.30 
.10 
2.05 
2.15 
.95 
.05 
.95 
1.95 


65 
35 
05 
65 
TO 
15 
00 


3.15 
3.15' 
3.40 
3.30 
3.15 
3.55, 
5.30i 
5.60; 
4.15' 
3.55 
3.20, 
.05' 
.25 
.90 
.40 
.50 
.65 
.25 
.20 
.60 


75 
85 
60 
30 
15 
3.10 
2.90 
3.05 
3.15 
3.10 


June.    July. 


3.05     1.90 


3.25 
4.05 
3.TO 
3.40 
3.45 
3.15 
3.05 
2.85 
2.75 
2.65 
2.50 


2 
2 
2 
2 
2 


40 
30 
40 
70 
70 


2.50 


35 
25 
15 
20 
25 
10 
1.95 
1.85 
2.10 
2.35 
2.10 
1.95 


3.15     1 


80 
1.75, 
1.80' 
1.90 
2.15 
1.95 


1.75 
l.ta 
1.95 
1.95 
1.70 
2.00 
75 


75 
(V5 
35 
80 
25 
.05 
1.95 
1.80 
1.80 
1.75 
1.55 


.45 
.35 
.50 


1.40 


1.30 
1.30 
1.45 
1.45 
1.30 
1.25 
1.45 


1.80,     1.40 


30 
15 
00 


0.95, 
1.25' 
1.20 


1 
1 


Aug.     Sept.     Oct.  '  Nor. 


.10 
.00 
.30 
.00 
.95 


1.20 


.10 
.05 
l.Oo 
1.10 
1.05 
1.05 
1.25 
1.15 
0.90 
0.95 
1.00 


0.85 

O.TO 

I.IOI 

0.95' 

1.65 

1.80| 

1.35' 

1.00 

1.00. 


10' 
15 
95 
1.05 
0.95 
O.TO 
1.40 


30 
75 
50 
351 
25- 
15 
85' 
15 
00 
O.TO 
0.80 
0.85 
0.90 
0.80 
0.85 


O.SOi 

O.TO' 

0.85 

0.80 

O.TO: 

0.95 

O.TO 

0  75 

0.75 

0.85 

0.90 

0.80 

1.00 

1.00 

0.85, 

0.75! 

0.75 

1.05 

0.40 

O.TO! 

O.TO' 

O.TO, 

0.75' 

O.8O1 

1.15' 

0.80 

1.05 

2.40 

2.60 

1.80 


I  I  I 


1.65 

1.35, 

1.25 

1.25 

1.25 

1.15; 

1.00 

1.05 

0.90 

0.60 

1.00 

0.95 

1.05, 

1.00 


.001 
1.101 
1.05 


15 
10 


l.OOi 


1.10 

1.15 

1.25 

1.201 

1.501 

1.50, 

1.40i 

1.25) 

1.251 

1.25' 

0.95' 


1.10 
1.30 
1.25 
1.25 
1.15 
1.10 
0.85 


1. 
1. 
1. 
1 


1 

1. 
1. 
1. 
1. 


1 


Dec 


15 
35 
25 
00 
1.10 
1.05 
0.95' 
lOi 
15' 
10 
15 
30, 
1.201 
1.05 
0.95; 
1.15; 
30 
1.30, 
1.25. 
1.30; 
1.15 
1.35 
1.50! 


1.85 
1.35 
1.35 

i.ao 

1.00 
1.15 
1.90 
1.35 
1.25 
I.IO 
1.25 
1.0> 

i.ao 

1.45 
1.65 


1 

1 

1 

1. 

1 

2. 

2. 


.55 
.30 
.20 
.20 
.70 
.00 
.20 
1.95 
2.05 
2.05 
1.05 
2.0s 
2.20 
2.15 
2.05 
2.00 


Current-meter  Measurements  of  Hooftic  Hirer  at  Eagle  Bridge,  X.   Y 


DATE. 


HK)9. 
July  5a  . 
Aug.  276. 


HydroKrapher. 


W.  r.  Hoyt        .  . 
Coven  and  Hoy  I 


Case 
heiKht. 


Fret. 
1   30 
1.01 


Width. 


Feet. 
139 
187 


-Area  of 
section. 


Square 
feet. 
336 
290 


Dis- 
charge. 


Second- 
feet. 

2-S9 
153 


a  (lane  reader's  rea<lln«  at  Bii>kirk  for  tlii-<  day,  1   ss. 
b  fiaKe  reader's  reading  at  Hu.>kirk  for  llu&  da\,  6.20. 


IIOOSIC    KlVKR   AT   lIooSK  K    FaT.LS,   X.   Y. 

Tliis  ^atro  was  estal  li.slicd  A])ril  »>.  1IKI4,  and  i.'^  maintained 
l)y  this  I)('partii:ent  in  coi^jKratinn  with  the  V.  S.  Weather 
liureau.  The  gage,  which  is  vertieal,  has  two  r)-foot  steel  sections 
and  If  ad<  from  -  />.()  to  4  r>.()  fei  t,  and  is  attaehod  to  the  partition 
wall  of  the  head  irate  ehamher  of  the  faetorv  of  Walter  A.  Wood 
&  Co.  at  the  left-hand  end  of  the  dam,  and  a  short  distance  up- 
stream from  the  wait  line.  l\(»adinos  are  taken  l)v  Sanford-  L. 
Clnett  at  7  a.  m.  and  5  v.  ^u  each  dav.  The  zero  mark  of  the 
gage  is  at  elevati(»n  410. (H,  B.  i:  il.  T\.  Ti,  datum.     It  is  referred 


Gaging  of  Streams:    UrrEK  Hudson  Basin. 
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to  a  copper  plug  at  elevation  419.61,  B.  &  M.  R.  R.  datum,  in  the 
wall  coping  at  the  up-stream  side  of  the  head  gate  chamber.  In 
low  stages  of  the  stream  a  large  portion  of  the  flow  above  this 
dam  is  diverted  to  the  power-plant  and  there  is  no  direct  relation 
between  the  discharge  and  gage  reading  at  such  times. 


Mean  Daily  Gage  Height,  in  Feet,  of  Hoosic  River  at  Hoosick  Falls,  X.   Y. 


1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

n. 

12. 
13. 
14. 
15. 
16. 
17. 
IS. 
10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


Jan.      Feb.      Mar. 


0.10' 
0.05' 
0.10 
—0.20 
0.10 
2.30 


1 
0 
0 
0 


10 
75 
55 
40 


0.35 
0.60 
0.10 
0.15 
0.20 
0.10 
0.20 


0. 
0. 


10 
10 


0.05 
0.05 
15 


30 
45 
20 
85 
55 
35 


0.35 
0.35; 
0.30! 


0.25 
0.30 
0.25 
0.30 
0.35 
15 
00 
65 
0.35 
0.35 
0.90 
0.60 
0.40 
0.55 


0 
0 
0 
0 
0 
3, 


65 

eoi 

45; 
40 
45 

85 


1.70 


1. 

0 

1 

2 

1, 


05 
90 
55 
20 
40 


1.10 
0.75 


April. 


T 


o.eo: 
o.6o; 

0.55. 
0.50' 
0.40' 
0.35 
0.35 
0.35 
0.35; 
1.35 
1.201 
0.851 
0.85 
0.85 
0.60 
0.50 
0.45 
0.35 
0.25, 
O.35I 
0.35i 
0.30 
0.20 
0.20 
0.55 


1 
0 
0 
1 
0 
0 


15 
80 
90 
05 
75 
75 


0.80 
0.75 
0.90 
0.85 
0  85 
1.10 
1.90 
2.10 
1.35 
1.05 
0.8,5 
0.90 
0.90 
2.05 
2.75 
1.95 
1.45 


1, 

1 

1 


.35' 
.20 
.40 
1.00 
0.95 
0.90 
0.90 
0.85 
0.80 
0.70 
0.90! 
0.85 
0.80 


Blay.    June. 


1.00 
1.10 
0.90| 
1.25 


1 

0. 

0. 


.00 
.90 
.80 
0.75 
0.65 
0.65 
0.65 
0.70 
0.50 
0.45> 
0.401 


0 

0 

0. 

0. 

0, 


45 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


30 
20 
15 
15 
20 
45 
30 
20 
10 


July. 


Aug. 


— 0 

— 0 

-0 

0 

0 

0 

-0 

— 0 

— 0 


55—0 
60:    0 


10—0 
25  0 
25—1 
30,-0 
20—0 
151-0 
20-0 
15—0 
0 


.15  0 
25—1 
.05—1 
20—1 
15  0 
25  0 
05  0 
25  0 
45—0 
15—1 
10—1 
75—1 
(iO  -1 
90-0 
,55,  0 
,90—1 


Sept.     Oct.  >  Nov.     Dec 


10 

95 

65 

45 

30 

40 

05 

15 

55 

90 

35 

10 

35 

25! 

151 


.50 
.50 
0.40 
0.40 
0.45 
0.40 
0.35 
0.25 
0.25 
0.25 
0.50 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-0 


90 
75 
55 


-0 
-0 


80 
15 
20 
50 


0 
0 
0 
0 


45'-l 
35-0 
25-0 


25 
15 
15 
15 


— 1 

0 

— 1 

— 1 


0.45—0 
0.40 


05!— 1 
05—1 
10—1 


10|  0 
901  0 
70—0 
40-0 
15—0 
20—1 
40—0 
65—1 
95  0 
70—0 
65-0 


— 1 
— 0 
-0 
-0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
— 0 
95-0 
15-0 
45-0 
25.  0 
15-0 
00—0 
15-1 
35—1 
75-0 


65-0 
20-0 
20-0 
35-0 
15—0 
10-0 
15—0 
10-0 


101-0 
70'  0 
15-0. 


10 
10 
15 
20 
20 


95. 
201 
501 

701 
15 
20 
20 


0 
0 
0 
0 
— 0 
20—0 
'50-0 
20—0 
75-0 
95—0 
10-0 
85  0 
95—0 
36-0 
55-0 
0 
0 
-0 
— 0 
-0 
0 
0 
0 


60 
05 
40 
95 
60 
10 
10 
60 
10 


30 
20 
20 
45 
65 
75 
35 


-0 
-0 
0 
0 
-0 
-0 
— 0 
-0 
—1 
75-0. 
50{  0. 
90I-O 
55—0 
95—0 
60 -O 
40—0 
05  0 
75  0 
15-0 
0 


151    0.10 

00-0.20 

20  -0.45 

lO'-O. 

50'    0. 

15-0. 

10—0. 

051   0. 

40—0, 


20 
60 


.50 
10 
.35 
15 
M 
10 
.05 
.10 


45—0.20 


10—0. 
10,    0. 

45'   0, 

20—0. 
20,-0. 
15-0.55 
05—0.20 
00     0.05 


.05 
.20 
.20 
.10 
.20 


70 
I'' 
15 
15 
45 
55 
10 
10 
15 


0 

0 

0. 

0 

0. 

0. 

0. 


10 
05 
05 
00 
20 
10 


-0.65 
-0.95 
-0.60 
-0.95 
0.10 
0.10 


00-0.95 
15—1.20 
10—1.45 


10 


-0.85 
—1.20 


IIlDSOX    KlVKR    UBLOW   Dam   AT    StILLWATJIR,    X.    Y. 

A  gaging  station  was  established  on  the  Hudson  river  lelow 
the  dam  at  Stillwater,  Julv  15,  1909,  bv  A.  T.  (Uark  and  J.  ]\r. 
Angus,  for  this  Department.  The  gage  consists  of  two  5-foot 
enameled  steel  sections,  reading  in  feet  and  tenths  from  zero  to 
10  feet,  and  is  fastened  to  a  10  x  10-incli  square  upright  timber 
back  of  the  gri.st-mill  of  A.  T.  Pack.  The  zero  mark  of  the  gage 
is  at  elevation  74.73,  Barge  canal  datum.  Readings  are  taken 
twice  each  dav  bv  Thos.  E.  Hickev. 
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Mean  DaUy  Elevation  of  Water-mafaee  (Barge  Canal  Datum)  of  Hudson  River  below  Dam  al 

Stillwater,  S\  Y, 


DAY. 


1909. 


6. 


July. 


9. 
lU. 
11. 
12. 
13. 
14. 
15. 
16 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Aug. 


I  i 


75.63 

75. 5H 

75.6.S 

75. 5H 

75.6tS 

75.73. 

75.93 

76.03 

75.93, 

75.  KS 

75.83 

75.9.S 

75.  SH 

75.8s 

75. 9S 

76.83 


73 
63 
73 
88 
73 
73 
63 
68 
63 
73 
73 
73 
73 
73 
6S 
73 
83 
93 
93 
03 
13 
03 
03 
9S 
93 
88 
93 
83 
73 
68 
63 


Sept.      Oct 


76. 

76. 

76 

76 

76. 

76. 

76. 

75. 

76. 

75. 

75. 

75. 

75. 

75. 

75. 

75  ""' 

75 

75 

75 

76 

76 

76 

76 

75 

75 

75 

76 

76 

76 

75 

76 


75 
76 
76 
76 
76 
76 
75 
76 
76 
76 
75 
76 
75 
75 
76 
76 
76 
75 
75 
75 
75 
75 
76 
75 
75 
75 
76 
76 
75 
76 


.73 
.73 

.88 
.93 
.83 
.73 
.63 
.63 
.83 
.83 
.93 
.83 
.78 
.83 
.68 
.7S 

.83 

.78 
.83 
.78 
.68 
.68 
.68 
.73 
.8Hi 

.78 

.73 

.68. 

.78 

.83 


Nov. 


75.88 

75.83 

75.78 

76.88 

76.881 

76.93' 

76.83' 

76.78- 

76.73 

75.731 

75.73' 

76.73' 

76.63 

a 

a 

a 


a 

a 
75.63 
75.68 
76.63 
75.63 
76.63 
76.68. 
76.78 
76.83 
76.78 
75.73 
75.63 


75.68 

75.83| 

75.731 

76.73. 

76.68 

75.63 

75.63 

76.73 

76.73 

75.83 

76.83 

76.78 

75.73. 

75.63, 

75.73, 

76.73 

75.68 

75.63 

75.68 

75.73 

75.73 

75.73 

75.83 

75.73 

76.73 

76.73 

76.83 

76.88 

76.93 

76.03 


75.03 
75.03 
76.03 
75.03 
75.83 
75.83 
75.83 
75.83 
75.83 
75.83 
75.73 
75.63 
75.68 
75.83 
76.03 
75.88 
75.83 
75.73 
75.63 
75.63 
75.63 
75.63 
75.63 
75.63 
75.53 
75.53 
75.58 
75.88 
75.78 
75.63 
75.63 


a  No  recx)rd. 


Hudson  Rivee  at  Highway  Bridge,  Stillwatee,  N.  T. 

A  gage  was  established  at  the  highway  bridge  crossing  the  Hud- 
son river  at  Stillwater  and  a  record  was  begun  December  28, 
1907.  Readings  are  taken  each  morning  by  Thomas  E.  Hickey. 
The  gage  is  located  a  short  distance  above  the  dam  and  is  also 
about  one  mile  above  the  junction  of  IIo.)sJic  river  with  Hudson 
river. 


Qagiiio  of  Stbeams;    Upper  Hudsos  Basin. 


Hudson  Kivee  at  Schuylerville,  X.  Y. 
This  gage,  which  was  established  August  14,  1005,  is  located 
on  the  down-stream  end  of  the  fourth  pier  frjni  the  right-hand 
bank  of  Ferry  street  bridge  at  Schuylerville.  The  gage,  which 
has  painted  tenth-foot  marks,  reads  from  zero  to  IC  feet.  The 
zero  mark  is  at  elevation  81.50.  Readings  are  taken  at  S  a.  m:. 
and  5  p.  m.  by  "Walter  Curtis.  The  river  is  divided  by  an  island 
at  the  point  where  the  bridge  crosses.  The  gage  is  located  on 
the  right-hand  channel  near  the  island. 
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Mean  Daily  Elevation  of  Wtitrr -surf act-  (Hanjr  Canal  Datum)  of  Hudson  River  at  Sehuj/Ur 

rillr,  \.    Y. 


1. 

2. 
3. 
4 

5. 

6 

7. 

8. 

9. 
10. 
11. 
12 
15 
14 
15. 
10 
17 
IS 
19. 
20. 
21. 
22. 
23. 
24 
25 
2f) 
27. 
2S. 
29. 

:«. 

31. 


84. 

84. 

84. 

84. 

84. 

H6. 

H6. 

86. 

Sfi. 

86 

^) 

85 

ho 

85. 

85. 

85. 

8.") 

85 

S5 

85. 

S5 

ST) 

S5 

8.) 

86 

87. 

87. 

87. 

87. 

86. 

8G. 


80 
80 
80 
80 
90 
25 
75 
70 
40 
20 
00 
80 
MO 
70 
70 
45 
30 
•30 

:«) 
:« 

20 
20 
20 
♦W) 
75 
45 
to 
45. 
3,') 
8,5 
50 


86.50 
86  20 
85.70 
85.50 
86.10 
86.60 
86.35 
86.00 
86.40 
86.60 
86  W 
86  70 
86  W 
86.30 
86.45 
86.W 
Hi)  HO 
86.80 
87.30 
91.05 
91.10 
90.75 
90.35 

91  00 

92  40 
91  50 
90.55 
90.10 


89.70 
89.00 

8H  20 
87.85 
87.70 
86.95 
86.90 
86.90 
86.70 
86.00 
86  55 
HI)  :« 
86.05 
86.00 
86  15 
86.00 
85. SO 
H5.70 
85.60 
8,5  45 
h5.25 
85.6.5 
85  .55 
K5.80 
Ky.iO 
87.50 
87.05 
87.15 
87. :« 
86.90 
86.85 


87.00 

87. li 

87.35 

87.65 

87.95. 

88.55 

89.90 

92.50 

92.85 

92.40 

91.30 

90.1.^ 

89.80 

91 .05 

94.10 

95.65 

95.35 

94.40 

93.8,5 

93  45 

93.50 

93.20 

92.30 

91.55 

90. >0 

90.10 

90.00 

89.40 

S9  20 

89.00 


89.401 

89.651 

90.20' 

90.30 

90.20, 

90.00 

89.45, 

89.90l 

90.30' 

89.45 

90.55 


91 
91 


35 
65 


90.25 
89.95 
89.05 
89.05 

88.95 
88.95 
SS.(i5 
88.25 
88.00 
87.85 
87.»V5 
86.95 
h6  95 
86.  So 
86.401 
86.35 
86.6,5 
86.55 


86.101 

85.85 

85  50 

85.45 

85.40 

85.80 

86.60' 

86.35 

86.10 

85.90 

85.95 

86.45 

86.10 

86.15 

86.00 

85.95 

85.65 

85.40 

85.90 

S5  95 

85  95 

85.60 

85.40 

85.15 

85.45 

85.75 

85.30 

84.80 


8t 
84 


.00 
,60 


84.55' 
84.30 
84.15 
84.30 
84.60 
84. ^0 
84.55 
84.40 
84.50 
84.60 
84.50 
84.45 
84.50 
84.35 
84.20 
84.30 
84.15 
84.20 
84.10 
84.15 
84.10 
84.70 
84.55 
84.50 
84.. '-.0 
84.50 
84.30 
84.50 
84.45 
84  35 
84.10 


M.IO 
84.15 
84.20 
84.15 
83.85 
83.9) 
84.10 
84.00 
84.05 
84.20 
84.15 
84.15 
84.20 
84.30 
64.15 
84.30 
84.90 
85.40 
85. 8d 
85.70 
85. ;0 
85.20 
85.40 
85.20 
85.15 
84.65 
84.55 
84.50 
84.30 
81.35 
84.20 


84.50 
84.80 
85.25 
85.10 
84.80 
85.40 
84.40 
85.25 
85.25 
85.30 
85.25 
85.20 
85.05. 
84  90, 
85.00 
85.05 
85.10 
85.25' 
85.00 
84  90 


Not.      Dfc 


84 
84 


2> 
65 


85.00 

85.10' 
85.20 
84.80; 
84.50i 
84.45 
81.901 
85.30 


I 


85.40 

85.60 
85.30 
85.60 
85.45 
85.40 
85.40 
85.15 
84.95 
84.80 
84.65 
84.50 
84.50 
84.40 
84.60 
84.80 
84.75 
84.90 
85.10 
85  00 
84.90 
84.70 
84.40 
84.30 
84.20 
85.00 
85.20 
85.30 
85.40 
85.30 
85.10 


85.85 
85.20 

85.15' 

84.95 

85.10, 

85.101 

85.10' 

85.10 

85.15. 

85.15, 

85.20! 

85.15 

8o.l5 

85. 10^ 

85.05< 

85.15 

85.20> 

85.10 

85.15 

85.10 

85.00 

85.00 

85.30 

85.40 

85.20 

85.30 

85.40 

85.50 

85.50 

85.50 


85.55 
&5.50 
85.45 
85.40 
85.25 
85.30 
85.45 
85.45 
85.25 
85.15 
85.35 
85.40 
85.45 
85.20 
84.95 

84. eo 

84.55 
84.35 
84.85 
64.05 
84.15 
84.15 
84.15 
84.35 
84.15 
84.10 


I 


84. 

84. 

84. 

84 

84. 


20 
40 
45 
50 
90 


^IlSCKI  T.A.MKM  s    M  KAST IJK.M  KNTS,    Ilmsox    IhVKR   DrAIXAGK. 

A  inciHiirfiiK  111  of  Fi^li  cnck,  or  Saratopi  laki'  outlet,  at  3-iiir- 

iioviic,  X.  Y.,  wa.<  made  l)v  (\  (\  (\)vert,  Jiilv  22,  IIMMK      The 
ft.  t  t 

^ta^('  of  tlu*  .stream,  a.-^  .^^liowii  hv  the  iiage  on  the  bridge,  was  1.40, 
and  the  di^eharire  124  -^ec  ond-f^  et. 

^lea-^iireineiit^  of  tlie  IJatten  kill  at  Iiattenville,  X.  Y.,  were 
made  hv  ('.  (\  Covert  on  Julv  ol,  IDOiL  These  measurements 
were  made  at  the  >ite  of  the  tein])orarv  iragiiiir  station  wliieli  was 
maiiitaiiie<l  in   11H)S. 


(iage  height ().()4  f<et 

Discharge 141  seoond-feet 

Gage  height r).72  ft»ot 

Discharge 4']  sec*ond'fret 


Gaging  of  Streams:    Uri'Eu  Hudson  Jjasix.  509 

Hudson  Kiver  at  Fkee  Brid(}e  near  Liberty  Mills. 

A  meter  gaging  station  was  established  at  the  highway  bridge 
over  the  Hudson  river  near  Liberty  Mills,  October  23,  1905,  by 
C.  A.  Poole. 

This  bridge,  Avhich  is  commonly  knowni  as  ^*  Free  Bridge/'  is 
about  three-quarters  of  a  mile  south  of  the  State  dam  at  Xor- 
thumberhind  and  about  one-quarter  of  a  mile  north  of  the  mouth 
of  the  Batten  kill.  The  entire  yield  of  the  watershed  passes 
the  station,  except  that  diverted  at  the  dam  at  Northumberland 
for  the  supply  of  the  Champlain  canal,  and  that  passing  north- 
erly from  Glens  Falls  feeder. 

The  gage  is  of  the  wcight-and-chain  tyjic,  and  is  attached  to  the 
lower  chord  of  the  north  truss  of  the  east  span  at  first  panel  point 
from  pier. 

The  datum  to  which  all  gage  readings  are  added  is  80.12,  which 
is  the  elevation  of  bottom  of  weight  wlnn  the  end  of  chain  is 
opposite  the  zero  of  the  gage.  Observations  of  the  stage  of  the 
stream  are  taken  twice  each  day  by  Wm.  Dunstan. 

Current-meter  measurements  were  made  by  C.  A.  Poole  in 
1905  and  190()  from  the  bridge,  which  consists  of  three  spans, 
with  a  total  length  of  42G.2  feet  l)etween  abutments. 

The  river  channel  is  partly  of  rock  and  partly  of  gi'avel  and  of 
uniform  cross-section  under  the  bridcjo.  About  400  feet  below  the 
bridge  are  rapids.  The  channel  is  straight  for  several  hundred 
feet  below  the  bridge  to  a  point  where  the  stream  is  divided  by  an 
island.  Above  the  bridge  the  river  bends  slightly  to  the  south. 
The  current  is  somewhat  sluggish  during  low  water. 
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i/ean  Dailp  Eliralion  c/  Walrr-tur/aet  IBargr  Tanal  Daliim)'<if  Hudtm^Riter  tt 


Hudson  Iijvku  above  Dam  at  Xobthumbehlaxd,  K,  Y, 

Cham  pi  ill  11  ciiiiiil  i-i-ufn's  the  irudsou  river  in  the  jtooI  formed 
by  ihe  State  ihiin  at  Xorthnmltcrland.  The  gage,  which  was 
estalilishcil  April  11,  1DI14.  is  located  on  the  ripht-hand  bank  of 
the  stream  above  Xorthiiniberland  dam  and  about  200  feet  down- 
stream from  the  towing  bridge.  The  gage  is  a  vertical  scale  with 
painted  teiitli-fniitli  lujirks  atni  is  attaclieil  to  the  docking  forming 
the  towpath  wall.  Tlfadiiiirs  are  taken  at  S  a.  m.  and  5  p.  m.  by 
G.  Hammond.  The  zero  mark  of  tho  gage  is  at  elevation 
100.58. 


Gaging  of  Streams:    L'ppeb  Hudson  Basin, 


a  Record  missing. 

Hudson  Eiveb  at  Hill  Street  below  Fobt  Millek,  N.  Y. 
A  line  of  timber  cribs  crosses  the  Hudson  river  diagonally 
atout  one  mile  below  Fort  Miller  dam.  A  gage  was  established  at 
this  point  April  11,  1004,  by  J.  A.  O'Comior,  for  this  Depart- 
ment. The  gage  is  in  two  sections.  The  lower  section  is  attached 
to  the  down-stream  fact  of  the  second  crib,  located  about  55  feet 
from  the  left-hand  bank.  The  upper  section  is  attached  to  the 
down-stream  face  of  the  crib  nearest  the  left-hand  bank.  The 
gage  zero  is  at  elevation  100.50.  Readings  of  this  gage  and  of 
the  gages  below  and  above  Fort  Miller  dam  are  taken  each  morn- 
ing and  afternoon  by  L.  C.  Brazier. 


IiKrUKT  Ol'  SrAlf;   t.MilNKKI 


JTrm  Dailw  Etti'a 


los.w  loe  Ds  1IH.20  109. eo  I07  m 


.80  lOT.aO  10S.»  107  05  10«.XI  10 
TO  107.4a  109  K  lOT  W  106.30  10 

80  107.25  106.  IS  107.45  IM. 45  10 

20  105.30  107.15  106.50  IOT.45  1H.40  10 
">  105.25  106  W  106.60  107.20  lot. 3S  10 
i  OS  SS  106.70  107.15  107  25  104. 90  10 
I  105  75  106.60  108.15  106.70  105.05  10 


•0.20  106.90104. TO  10 


.0  10«.OJ  108.40  107  K  10 


17  60  108.45  105.00  10 


Kl  20. 10.1. 80  110.50  107.60  104. ao  10 


IS.XI  109  40  10«.)U  104.25  ID 


m  iot.no  105.25  log  K5  10 


M..V  ,105  go  107.90  1041.10  103. > 
«.»  106.3  10T2al06  15  103.; 
IS. 20  106.8;  107  35  106.05  104.5 


..106.00  106.95  106.45  103.1 

.  .105  floioe.ioiioT. 15,103.: 

..105.10 I1O6.45I 


un.n 
iai.» 
un.w 


los.ao 

UB.ZS 


Joua.n 

19101.00 

Daioi.io 


lIvDsox  RrvKK  iiKi.ow  Dam  at  Fukt  iln-i-Kit,  X.  V. 
This  gage,  which  was  o.^^tahli-^hni  Ajiril  11,  1004.  is  attached 
to  the  faoe  of  thr  Inilkhoad  wall  hclow  tlio  Fort  Mill<r  Paper  C'o.'s 
mill.  The  frngc  is  near  the  <iown-^irt-aiii  purl  of  tlic  wall  and  is 
dividod  dooimally  from  zero  to  S  ffot.  The  zero  mark  is  at 
elevation  lO+.OS. 


Gaqiko  of  Streams:    Upper  Rddson  Basin.  613 

Venn  Daily  BlevatUm  o]  WaUr-mrfiKe  (Barge  Canai  Datum)  a/  Hudion  Bftw  bebnc  Dam 
al  Fort  UMer,  N.   Y. 


Hudson  River  above  Dam  at  Fort  Miller,  N.  Y. 
A  gage  was  patablislied  in  the  pond  above  the  Fort  Miller  dam 
April  11,  1004,  by  tbis  IVparttnciit.  The  gago  is  attached  to 
the  face  of  the  line  of  ice  breakers  extending  iip-stream  from  the 
dam  near  the  left-hand  bank  of  the  river.  The  gage  is  about  325 
feet  up-stream  from  the  paper  mill  and  is  divided  by  painted 
tenth-foot  marks  from  zero  to  18  feet.  The  zero  mark  is  at  eleva- 
tion 114.00,  The  crest  of  the  dam  is  at  elevation  about  115.00 
and  is  639  feet  long.  Water  is  diverted  for  power  purposes  at 
the  left-hand  end  of  the  dam.  Power  vm^  formerly  used  at  the 
right-hand  end  of  the  dam. 
17 


t  Report  of  State  E.voineek. 

■  DailiF  filnotum  el  WaUr-*ar/aa  I  Baroe  Ci 

al  Ft^  MiUr. 


Hudson  Riveb  abovk  Ckockkk's  Rkkf  Dam, 
A  gage  was  established  above  Crot-kcr's  Hecf  LIO  f(i>t  iip-&tream 
from  the  hoati  of  Thoinp-soii's  Island  April  11,  1904,  by  J.  A. 
O'Connor,  for  this  l^'itartnient.  The  rwf  has  siiife  berai  sub- 
merged by  c-onstniction  of  a  dam  for  the  Uurpe  canal.  The  gage 
is  a  painted  Hcaie  BiilMiivide<l  fo  trnths  of  a  fttot  from  zero  to  IS 
feet  and  la  attached  to  tho  down-stream  sidei  of  a  large  elm  tree. 
The  gage  zero  is  at  elevation  ll.'i.tHi,  K<>a<1ingA  are  taken  at  8 
A.  M.  and  5  P.  M.  by  Fred  O,  Bristol. 


Gagino  of  Streams:    Upper  Hodi 


II['l)SOS    ItlVKR    AT    ItoUTII    OF    JIoSES    KlLL,    2^    MiLES    ABOVE 

FoET  Miller,  N.  Y. 
This  gage  was  csfaWisluHl  Dt'oeinbcr  1,  190C.  Headings  are 
taken  at  7  a.  st,  and  5  p.  h.  eaeh  day  hy  Thomas  IJ.  Sanders.  The 
gage  is  located  on  the  left-hand  bank  of  the  Hudson  river  a  short 
distfince  al>ove  the  mouth  of  ilosos  Kill,  2^  milos  above  Fort 
Miller. 


516  Eeport  of  State  Enqindeb. 

tf  «tn  Ddi'Iir  BkvaHon  tf  Water-tiafaa  <  Borne  Canal  Dalum)  of  Hadufn  Rivtr  al  ito»a  Kill . 


IIlTDSON    RiVKK    OPPOKITK    MoiITII    OF    SnoOK    KiI.T,    2^    MiLES 
BELOW   FOBT  ElJWABD,    N.    Y. 

This  gage  was  established  Ajiril  11,  1004,  by  J.  A.  O'Connor, 
for  this  Dvpartnient.  The  gage  is  attached  to  a  tree  along  the 
Icfl-haiid  bank  of  the  Hudson  river  betwe<*n  the  river  and  Uie 
Champlain  canal.  It  is  divided  from  zero  to  10  feet  by  painted 
tenth-footh  marks  and  readings  are  taken  at  9  a.  m.  and  5  r.  m.  by 
IL  S.  Metealf.    The  zero  of  the  gage  is  at  elevation  114.59. 
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Mean  Dailg  Elevation  of  Watrr-tmfatt  I  Barge  Canal  Datum')  qf  Hudaon  River  oppotile 
t  Snook  Kill  mar  Fort  Edward,  ff.   Y. 


Hudson  River  at  Biudob  Street,  Foet  Edward,  N.  Y. 

This  gage  was  established  April  11,  1904,  by  J.  A.  O'Connor, 
for  this  Department.  The  gage  is  located  on  the  down-stream  end 
of  the  pier  nearest  the  left-hand  bank  of  the  Hudson  river  at 
Bridge  street  bridge.  This  bridge  is  about  2,500  feet  down-streara 
from  the  dam  of  the  International  Paper  Co.  and  the  river  is 
dividetl  by  an  island  and  the  gage  is  located  on  the  left-hand 
channel.  The  zero  mark  of  the  gage  was  at  elevation  117.80, 
July  19,  lOOiS,  to  January  4,  1909,  and  at  117.84  after  January 
4,  1909.  Readings  are  taiien  at  8  a.  m.  and  5  p.  m.  by  B.  F. 
Thebo. 
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Utan  Daitg  EUvalion  of  Walrr-iur/ace  (Barw  Canal  Datum)  of  h 
SIrrel.  Fort  BdiPard,  N.    Y. 
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Hudson  IIivku  at  Fokt  Ei>w,\ki>  Dam. 

This  Mtalioii,  which  is  locatwl  at  the  dam  of  tht'  Intcniatioiial 
P8i)cr  Coiiijmny,  was  eflablishrtl  liy  Gijo,  W.  Kafur  in  1895,  in 
coiiiicftioii  with  U])])or  Hudson  storage  survt-ys.*  Since  18&9  this 
gtatioii  has  Ix'cn  niaintaiiu-d  liy  the  V.  S.  Geological  Siin-ey  in 
cooiieration  with  this  I>('jiartniciit.  Tht'  dam  is  of  framed  timber 
on  slate  roi-k  foundiitioii,  and  ha.s  but  little  lenkage.  The  erest  is 
straight,  very  nearly  level,  anil  5S7.(i  fwt  in  luiglh.  Flash-boards 
are  nsnally  maintained  on  the  dam  from  1.")  inches  to  18  inches  in 
height.  A  record  ia  kept  of  the  height  of  flash-boards,  and  of  the 
times  of  their  s<'tting  and  removal. 

There  are  (i2  water-wheels  in  the  adjoining  mill.  These  arc 
nearly  all  of  modern  tyiK's  which  have  IxK'n  teste".!  at  the  Holyoke 
flnnie.  A  record  is  kept  of  the  daily  run  of  each  in  hours,  as  well 
as  of  the  working  head,  which  is  nsnally  18  feet.     The  discharge 

■  See  toport  of  Slalo  EnsInciT  anil  Siirypjor  ot  New  \orli.  ISO,",  p,  105. 
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through  the  turbines  is  taken  from  diagrams  expressing  the  flow 
as  a  function  of  the  working  head  and  number  of  wheel-hours  run. 

Jn  the  winter  of  IS'DG-ISOT,  a  flood  spillway  was  cut  around  the 
south  end  of  the  dam,  over  which  the  water  begins  to  flow  when- 
ever it  reaches  the  level  of  the  crest  of  the  flash-board.  The  pro- 
file of  the  spillway  is  very  irregular  and  causes  some  uncertainty 
in  the  calculated  flow  during  times  of  high  water. 

Whenever  the  flash-boards  are  off  from  the  main  dam,  the  flow 
is  computed  by  means  of  coefficients  derived  from  the  United 
States  Geological  Station  experiments  on  a  model  dam  of  similar 
cross-section. 

With  the  flash-boards  on,  the  flow  has  been  computed  from 
Francis'  well-known  formula  for  the  thin-edged  weir.  Dnring  the 
dry  season,  but  little  water  passes  over  the  dam,  the  entire  flow 
being  employed  to  drive  the  turbines. 

A  new  profile  of  the  crest  of  the  dam,  obtained  in  1906,  has 
been  used  to  determine  the  discharge  for  the  present  year. 

The  drainage  area  tributary  to  the  Hudson  above  Fort  Edward 
is  0.62  of  that  of  the  same  stream  above  Mechanicville  gaging  sta- 
tion. The  principal  intervening  tributaries  are  the  Hooeic  river 
and  Batten  kill. 

During  the  navigation  season  water  is  diverted  from  the  Hud- 
son river  for  the  supply  of  the  Ohamplain  canal  at  Glens  Falls 
feeder  dam,  seven  miles  up-stream  from  Fort  Edward,  and  also 
at  the  Northumberland  dam. 
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Mean  Daily  Diachargt,  Sea>nd-feel,  of   Hadton  ftirtr  ni  Intrmalixmal   Paptr  Co.'*  Dam 
Fori  Hduar.!.  S.   Y. 


*  Indlcatee  fjundays. 
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Hudson  Ejvee  above  Feeder  Dam  near  Glens  Falls,  N.  T. 
Water  is  divertotl  from  the  Ilmlsoii  river  to  supply  Champlain 
canal  at  a  State  dam  locatol  about  two  miles  up-stream  from 
Glens  Falls.  The  gage  was  cstabliishctl  in  a  pond  above  tbis  dam 
by  John  R.  Kaley,  ilan-li  9,  1905.  The  gage  is  located  about 
400  feet  up-stream  from  the  left-hauj  eud  of  the  dam  and  con- 
sists of  a  vertical  scale  with  painted  tenth-foot  marks  reading  from 
zero  to  12  feet,  attached  to  a  pile  al>out  30  feet  from  the  river 
bank.  The  gage  zero  is  at  elevation  2T7,9C0.  The  dam,  which 
has  a  crest  length  of  616  feet,  is  at  a  general  elevation  of  about 
280.9.  Water-power  was  formerly  extensively  used  by  sawmills 
at  this  dam,  now  mostly  abandoned.  The  gage  is  maintained  by 
this  Department  in  eoiiperation  with  the  U.  S.  Weather  Bureau. 
Gage  readings  arc  taken  each  morning  and  night  by  Albert  B. 
Fisher. 
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Hudson  Eiver  at  Corinth,  X.  y. 

A  gaging  station  was  established  by  this  7>cpartnient  on  Hudson 

river  at  Corinth  October  1,  190G,   Readings  are  taken  each  mom- 
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ing  and  night  by  E.  11.  Bowker.  The  record  is  maintained  in 
cooperation  with  the  U.  S.  Weather  Bureau.  Measurements  of  the 
flow  at  this  point  have  been  made  by  the  U.  S.  Giologieal  Sun'ey. 
These  measurements  are  connect<Hl  to  a  gage  which  is  read  by  the 
International  Pai)er  Company. 

Mean  DaUy  Ooge  Height,  in  Feet,  of  HudMon  River  at  Corinth,  N.  Y. 
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SACANDAGA  RIVER 

Dkscription. 

Sacandaga  river  is  one  of  the  larger  tributaries  of  the  upper 
Hudson.  It  drains  extensive  portions  of  the  southeast  slope  of 
the  Adirondack  region  as  well  as  a  ])ortion  of  the  plateau  lying 
north  of  Mohawk  river  and  south  of  the  Adirondack  mountains. 
The  head  waters  of  the  stream  aris(*  in  the  slopes  surrounding 
Lake  Pleasant,  Sacandaga  and  Piso<*o  lakes.  Above  Xorthville  the 
drainage  basin  is  rugged  and  almost  completely  forest-covered. 
From  Northville  to  (^nklinville  the  stream  winds  through  a  sandy 
valley  flanked  by  steep  slopes.  The  width  of  this  valley  averages 
about  one  mile  from  Northampton  to  Conklinville.  Above  North- 
ampton is  an  extensive  flat  lying  at  elevation  about  740  feet.     This 
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flat  is  drained  by  Mayvillo,  Vly  and  Hann's  creeks,  and  contains 
extensive  swamp  areas.  From  Xorthville  to  Conklinville,  a  dis- 
tance along  the  general  coufiSc  of  the  stream  of  about  22  miles, 
there  is  verv  little  fall.  The  elevation  at  Conklinville  is  about 
720  feet.  Sacandaga  river  enters  Hudson  river  at  Lucerne  at 
elevation  al>out  540  feet.  The  distance  from  Conklinville  to 
Luzerne  is  about  seven  mile«  along  the  general  course  of  the 
stream. 

SacAXI)A(JA   RlVI«2l  AT   XORTIIVILLF,    N.    Y. 

Obsen^ations  are  taken  once  each  day,  l)eginning  December  1, 
1904.  The  observer  is  A.  S.  Pickard.  A  staff  gage,  10  feet  in 
length,  is  attached  to  the  down-stream  wing  of  west  abutment  of 
highway  bridge  near  railroad  station.  The  elevation  of  zero  mark 
is  742.51.  The  water  sometimes  falls  Ix^low  the  zero  of  this  gage, 
and  in  such  cases  gage  readings  are  taken  from  a  scale  attached  to 
the  down-stream  side  of  center  pier.  This  section  remh  from  one 
foot  above  to  four  feet  below  the  zero  of  the  main  gage.  The  sta- 
tion is  maintained  by  this  IX^partmont  in  co()i)eration  with  the  U. 
S.  Weather  Bureau. 


Mean  Daily  Gage  Height,  in  Feet,  of  Sacandaga  River  at  NorihviUe,  N.  Y. 
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—1.9 
—1.8 
—1.9 
—2.0 
-2.0 
—2.0 
—2.1 
—2.1 
—2.1 
—2.2 
—2.2 

—2.2 
—2.3 
—2.4 
—2.4 
—2.4 
—2.4 
—2.4 
—2.4 
—2.4 
—2.4 
—2.4 
-2.1 
-2.1 
—2.1 
—2.1 
—2.0 
-1.3 
—1.5 
-1.6 
—1.7 
—1.9 

-2.2 
—2.2 
—2.2 
-2.2 
-2.1 
—2.1 
-2.1 
—2.1 
—2.2 
—2.2 
—2.1 
-2.0 
—2.0 
-2.1 
—2.1 
-2.6 
—2.6 
-2.6 
—2.6 
—2.6 
—2.6 
—2.6 
-2.6 
—2.6 
—2.6 
—2.6 
—2.6 
—2.5 
—2.5 
—2.5 

-2.5 
-2.5 
-2.5 
—2.6 
—2.6 
—2.6 
—2.6 
—2.6 
-2.6 
—2.6 
—2.6 
—2.6 
—2.6 
—2.6 
—2.6 
—2.6 
—2.4 
—2.5 
—2.5 
—2.5 
-2.5 
—2.2 
—2.2 
—2.2 
—2.2 
-2.3 
-2.4 
—2.4 
-2.4 
-2.4 
—2.5 

—2.5 
-2.6 
-2.5 
—2.6 
-2.5 
-2.5 
-2.5 
-2.5 
-2.5 
-2.5 
—2.5 

-l^ 
—2.5 

-2.5 

—2.5 

-2.5 

—2.4 

—2.2 

—2.2 

-2.2 

—2.4 

—2.4 

—2.2 

—2.0 

1.0 

0.0 

—1.0 

—1.0 

—1.4 

—1.6 

—1  6 

2 

—1  6 

3 

—1  8 

4 

—1  8 

6  

—2  0 

6 

—2  2 

7 

—2  3 

8 

—2  3 

9 

—2  3 

10 

—2  3 

11 

—2  3 

12 

13 

—2.3 
—2.3 

14 

—1.2   —2.2 
-1.3   -2.3 
-1.4   —2.1 
—1.7   —2.1 
—1.4    -2.1 
—1.3!  —2.1 
—1.4   —2.0 
—1.6   —2.1 

—2.3 

15 

—2.1 

16 

1.8 

-0.1 

—2.0 

17  

2.0 
1.7 
1.6 
3.0 
4.5 
3.2 
2.4 
2.4 
4.5 
3.1 
2.6 
1.9 

-0.2 

-0.3 

-0.4 

-0.2 

-0.5 

-0.5 

—0.6 

-0.6 

-0.1 

0.6 

0.4 

0.1 

0.2 

0.1 

0.0 

—1  0 

18 

—2  0 

19 

—2  0 

20 

—2  0 

21 

2  0 

22  

—1.8   —2  2 

—2.2 

—2  0 

23 

—1.9 

—2.3 

—2.4 
—2.4 
—2.2 

2  0 

24 

—2.0 

—1.7 

—2  1 

25 

—2.1 

—17 

—2  1 

28 

—2.1    — i.8 

—2.0 

—2  1 

27 

—2.2   —18 

—2.0 
—2.0 
—2.1 
—2.2 
—2.2 

2  1 

28 

—2.3 
—2.3 

-1.9 
—2.0 

—2  1 

29 

—2.1 

30 

—2.4   —2.1 

—2.2 

31 

—2.2 

—2.2 
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Indian  Eivrb  at  Indian  I*ake,  N.  Y. 
A  record  of  the  stage  of  water  in  Indian  lake  reservoir,  located 
in  the  upper  Hudson  river  basin,  as  dosoribetl  in  preceding  re- 
ports, has  been  eontiniird.     The  stage  of  water  in  the  reservoir  is 
shown  in  the  following  table : 

Mean  Dailt  aaoe  Hrighl.  in  Pert,  of  Indian  Like  Rmrvoir  at  Indian  Lakf.  N.  Y. 


DELAWARE  RIVER  DRAINAGE  BASIN. 

Description  of  Dki^wahe  Kiver, 
The  head  wafers  of  Delaware  river  rise  in  Dt^Iaware,  Greene 
and  Sfhoharie  counties,  X.  Y.,  the  sonrce  of  the  main  stream, 
which  is  commonly  known  as  Wewt  branch,  to  distinguish  it  from 
the  smaller  East  or  Popacton  branch,  Ix'ing  a  email  lake  almost  on 
the  line  of  Schoharie  and  Delaware  eonntiis,  at  an  elevation  of 
1,886  feet  above  tide.  From  this  lake  it  flows  southweatward 
across  central  Delaware  county  to  Deposit,  whore  it  receives 
Oqnaga  creek,  a  largo  tributary  draining  enatern  Broome  county, 
and  turns  abruptly  to  the  southeast,  forming  the  boundary  line 
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betw<H»n  New  York  and  Pennsylvania  until  Port  Jervis  is  reached. 
Here  it  turns  again  to  the  southwest  and  flows  for  a  distance  of 
about  40  miles  along  the  base  of  the  Shawangunk  range  until  it 
passes  throught  the  water  gafp,  from  which  point  it  flows  irregu- 
larly southward  to  Trenton.  Below  Trenton  the  course  is  in  gen- 
eral southwestward  to  Delaware  Bay.  South  of  Port  Jervis  it 
forms  the  dividing  line  between  Pennsylvania  and  New  Jersey, 
and  for  a  few  miles  it  is  the  boundary  between  Delaware  and 
New  Jersey. 

East  branch  rises  at  Grand  Gorge  in  northeastern  Delaware 
county,  and  flows  parallel  to  West  branch  across  southern  Dela- 
ware county,  uniting  with  the  latter  stream  at  Hancock. 

The  total  length  of  the  river  from  the  mouth  to  the  head  of 
West  branch  is  about  4-10'  miles;  its  drainage  area,  measured  at 
Philadelphia  and  including  Schuykill  river,  is  10,100  square 
miles,  of  which  about  2,580  square  miles  lie  in  New  York,  5,750 
in  Pennsylvania,  and  1,800  in  New  Jersey.  The  river  is  tidal  to 
Trenton,  which  lic^  also  at  the  head  of  navigation. 

East  Branch,  Delaware  River^  at  Hancock,  N.  Y. 

This  station  was  establisho<l  October  14,  1902,  by  Robert  E. 
Horton,  and  has  since  been  maintained  by  the  U.  S.  Geological 
Survey  in  cooperation  with  this  Department.  It  is  located  at 
the  highway  bridge  one-half  mile  southeast  of  tho  Erie  railroad 
station  at  Hancoi'k,  N.  Y.,  and  one  mile  above  tho  junction  with 
West  branch  of  the  Delaware.  The  Erie  railroad  bridge  is  just 
below  the  station. 

The  channel  is  straight  for  600  feet  alx)ve  and  300  feet  below 
the  station.  The  current  is  swift.  Both  banks  are  of  medium 
height  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  rocks  and  gravel.  There  are  three  channels  at  low 
water  and  five  channels  at  high  water.  During  low  water  the  ele- 
vation of  the  water-surface  at  the  station  is  lower  than, the  water- 
surface  on  West  branch  of  the  Delaware,  but  the  gage  heights  are 
probably  not  affected  by  backwater  from  West  branch,  as  there  is 
considpray^  fall  between  the  gaging  station  and  the  junction  of 
the  branches. 
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Discharge  nioasuroiiioiits  are  made  from  the  down-stream  side 
of  the  five-span  iron  highway  l)ridge  to  which  the  gage  is  attached. 
The  bridge  has  a  total  span  of  4:35.5  feet  between  abutments. 
The  initial  ix)int  for  soundings*  is  the  face  of  the  right  abutment 
at  the  top. 

A  standard  chain  gage  is  attached  to  the  lower  chord  of  the 
second  span  from  the  left  end  of  the  bridge  on  the  up-stream  side. 
It  was  installed  July  21,  11H>3,  to  rei)lace  the  old  wire  gage.  The 
gage  datum  was  not  chang(Hl.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  32. 4»]  feet.  The  gage  is  read 
twice  each  dav  bv  1).  11,  Van  Etten.  The  l)ench-mark  is  a  circular 
chisel  draft  on  the  top  of  the  l<'ft  abutment  on  the  down-stream 
side.  It  is  marked  **  li.  M."  Its  elevation  is  assumed  to  be 
100.00.  The  eh'vation  of  the  toj)  of  the  gage  pulley  is  104.47. 
The  elevation  of  water-surface,  when  the  gage  reads  zero,  is 
72.07. 


Mean  Daily  Oage  HrigM.  in  Feet,  of  East  Branch,  Delaivare  Riv<r,  at  Hamock,  N.   Y. 


DAY. 

Jan. 

Feb. 

li-ir. 

April. 

May. 

Juno. 

July. 

Aug. 

Bcpt. 

Oct. 

Nov. 

Dec. 

1909. 
1 

38 
3.8 
4.2 
4.7 
5.8 
13.3 
8.1 
5.8 
5.2 
4.9 
4.6 
4.5 
4.1 
3.9 
4.1 
4.1 
3.9 
3.9 
3  8 
3.6 
3.9 
3.8 
3.7 
4.0 
6.1 
5.7 
5.0 
4.7 
4.4 
4.4 
4.1 

35 
3.5 
35 
3.9 
3.8 
3.9 
5.3 
4.5 
4.2 
4.0 
5  7 
4.5 
4  5 
4.6 

4  4 

5  3 
7.0 
5.7 
5.2 

HI 
8.2 
6.4 
5.7 
5.6 
7.9 
5.9 
5.6 
5.3 

4.7 
4  7 
4.5 
4.4 
4.2 
3.9 
4.1 
3.9 
3.8 
3.9 
59 
4.9 
4.8 
4  5 
4.4 
4.2 
4.1 
4.1 
3.9 
3.9 
3.7 
3  8 
3.6 
3.6 
3.8 
6.4 
5.1 
5.4 
5.4 
5.0 
4.7 

4.7 
4.7 
4.8 
6.0 
4.9 
4.8 
5.4 
5.8 
5.4 
4.9 
4.7 
4.4 
4.3 
4.8 
7.1 
7.0 
6.0 
5.5 
5.1 
4.9 
4.7 
4.6 
4.5 
4.7 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 

5.3 
6.3 
5.5 
6.2 
6.0 
5.5 
5-2 
5.1 
4.8 
4.5 
8.1 
6.1 
5.4 
5.0 
4.9 
4.7 
4.6 
4.7 
4.4 
4.3 
4.1 
4.1 
4.0 
8.9 
3.8 
3.7 
3.6 
3.7 
3.7 
3.6 
3.4 

3.3 
3.3 
3.2 
32 
3.3 
3.6 
3.5 
3.3 
3.2 
3.2 
3.5 
3.6 
3.4 
3  8 
3.8 
3.9 
3.6 
3.8 
4.1 
3.8 
3.7 
3.6 
3.5 
3.5 
34 
3.3 
3.2 
3.2 
3.1 
3.1 

30 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.7 
2.6 
2.7 
2.7 
2.7 
2.6 
2.7 
2.8 
3.0 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.5 
2  6 
2  5 
2.6 
2.5 
2.4 
2.5 
2.4 
2.5 
2.4 
2.3 
2.4 
2.3 
2.4 
2.5 
2.5 
3.5 
2.9 
2.8 
2.9 
2.7 
2.7 
2.5 
2.6 
2.6 
2.6 
2.6 
2.5 
2.6 
2.4 

2.5 
2.4 
2.5 
2.4 
2.5 
2.5 
2.4 
2.5 
24 
2.5 
2.5 
2.6 
2.5 
24 
2.5 
2.5 
2.4 
2.5 
2.4 
2.5 
2.5 
2.4 
2  5 
2.5 
2.6 
2.6 
2.4 
2.6 
2.5 
2.7 

2.6 
2.5 
2.6 
2.5 
2.5 
2.5 
2.4 
2.5 
2.4 
2.5 
2.5 
2.5 
2.6 
2.5 
2.6 
2.5 
2.4 
2.5 
2.4 
2.5 
2.5 
2.5 
2.6 
2.5 
2.6 
2.7 
2.5 
2.6 
2.5 
2.6 
2.5 

2.6 
2.5 
2.5 
2.4 
2.5 
2.5 
2.4 
2.5 
2.5 
2.6 
2.5 
2.4 
2.5 
2.4 
2.5 
2.5 
2.4 
2.5 
2.4 
2.6 
2.5 
2.4 
2.5 
2.5 
3.0 
2.8 
2.8 
2.8 
2.7 
3.1 

2.9 

2 

2.0 

3 

2.0 

4 

2.8 

5 

2.7 

6 

2,7 

7 

2.0 

8 

2.7 

9 

10 

2.0 
2.0 

11 

2.0 

12 

2.8 

13 

2.0 

14 

3.1 

15 

4.2 

16 

17  

3.6 
3.7 

18 

3.7 

19 

20 

3.5 
3.3 

21  

3.6 

22      

3.5 

23      

3.6 

24  

8.S 

25 

3.8 

26 

3.8 

27  

8.7 

28  

3.7 

29 

30 

3.6 
8.7 

31 

8.S 
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Cuneitl-meltr  Ditchargc  M«uu,rtmtnU  of  Eatl  Bnmeh.  DelauKtn  Sittr,  at  Hancock  ff.    Y 


DATE. 

Hydrojrapher. 

.as. 

width. 

Are*  of 
section. 

&.. 

'«  ■■■ 

11i 

'Sj 

88 

Betond. 

'"'"Ma 

Mean  DaUv  IHtcIiaTae.  Sttond-ftel.  of  Eatt  Branch.  DeUtmxre  River,  at  Haneack,  N.  Y. 

-  Daily  (liwriarge,  January  1-B,  1:2-21,  23  and  30.  alH)  December  17-31,  eMimated 
\s\s  ol  discharge  at  other  Delaware  nver  stations.    Dally  dlscluu^KB  lot  (ha  n- 
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MonUUv  JHKhargc  of  East  Branch,  Delaware  River,  at  Hancock,  N.  Y. 

[Drainage  area,  920  square  mile.s.l 


MONTH. 


1909. 

January 

February  

March 

April 

May 

June 

July 

Auffust 

Heptember 

October 

November 

December 

The  year 


DiBCHABGE   IN   SeCOND-FEBT. 


Maximum.'  Minimum 


22.000 

30,100 

8,020 

10.600 

14.600 

1,960 

440 

970 

248 

248 

525 

2,150 

30.100 


Mean. 


250 

3,310 

970 

5,610 

1,110 

2.780 

2,350 

4.040 

840 

3,750 

525 

963 

198 

279 

80 

205 

113 

149 

113 

16:i 

113 

188 

150 

430 

80 

1,820 

Per 

square 

mile. 


3.60 
6.10 
3.02 
4.39 
4.08 
1.05 
.303 
.223 
.162 
.177 
.204 
.467 

1.98 


RuN-orr. 


Depth  In 

inches  on 

drainase 

area. 


4.15 

6.35 

3.48 

4.90 

4.70 

1.17 

.35 

.26 

.18 

.20 

.23 

.54 

26.51 


West  Bkancii,  Delaware  Hivek,  at  Hancock,  N.  Y. 

This  station  was  establisheil  October  15,  1002,  by  Eobert  E. 
Ilorton,  and  has  since  been  maintained  by  the  U.  S.  Geological 
Survey  in  cooperation  with  this  Department.  It  is  located  one- 
half  mile  wei^t  of  the  Erie  railroad  station  at  Hancock,  N.  Y., 
and  about  one  mile  above  the  mouth  of  East  branch. 

The  channel  is  straight  for  400  feet  al)ove  and  800  feet  below 
the  bridge.  The  current  is  swift.  Both  banks  are  high  and  rocky 
and  are  not  subjei't  to  overflow.  The  bed  of  the  stream  is  com- 
j)ose<l  of  earth  and  cobblestones. 

Discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge*,  at  which  the  gage  is  located.  The  bridge  has  a 
single  span  of  2rir>  feet.  The  initial  jwint  for  soundings  is  the 
top  of  the  face  of  the  left  abutment  on  the  down-stream  side.  The 
bridge  floor  is  marked  at  intervals  of  five  feet  with  black  paint. 

The  original  wire  gage  was  attached  to  the  up-stream  side  of  the 
bridge.  It  was  replaced  July  20,  1003,  by  a  standard  chain  gage. 
The  location  and  the  gage  datum  were  not  changed.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  30.44 
feet.  The  gage  is  read  twice  each  day  by  David  Pulver,  the  col- 
Ictor  of  tolls  at  the  bridge.  The  bench-mark  is  a  circular  chisel 
draft  on  the  up-stream  comer  of  the  left  abutment.     Its  eleva- 
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tioii  is  assumed  at  100.00.  The  elevation  of  the  top  of  the  pulley 
18  106.29.  The  elevation  of  water-surface,  when  the  gage  reads 
zero,  is  75.75. 


Mean  Daily  Oage  Height,  in 

Feet, 

cf  West  Branch,  Delaware  River,  at  Hancock,  N. 

y. 

DAY. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1909. 
1 

4.3 
4.0 
4.2 
4.5 
5.1 
9.5 
7.2 
5.7 
5.2 
5.1 
4.6 
4.6 
3.8 
3.7 
3.2 
4.0 
4.1 
3.6 
3.6 
3.6 
4.2 
4.1 
4.1 
4.4 
7.6 
6.3 
5.7 
5.0 
4.5 
4.0 
4.0 

3.9 
3.2 
3.9 
3.9 
4.0 
4.6 
6.0 
4.7 
4.4 
4.0 
5.5 
4.4 
4.3 
4.5 
4.5 
5.3 
7.0 
5.6 
5.2 
9.0 
8.0 
6.4 
5.8 
6.0 
7.8 
6.0 
5.6 
5.4 

4.7 
4.6 
4.6 
4.4 
3.9 
3.8 
4.0 
3.8 
3.8 
3.8 
6.9 
5.1 
4.8 
4.7 
4.5 
4.2 
4.1 
3.9 
8.8 
3.8 
3.6 
3.7 
3.6 
3.4 
4.1 
6.2 
5.2 
5.6 
5.6 
5.1 
5.0 

4.8 
4.8 
4.5 
5.1 
4.8 
4.8 
5.2 
5.2 
5.0 
4.8 
4.5 
4.3 
4.3 
5.1 
7.3 
7.0 
6.1 
5.6 
5.2 
5.3 
4.9 
5.0 
4.7 
4.6 
4.4 
4.4 
4.4 
4.2 
4.3 
4.4 

5.9 
6.4 
5.8 
6.6 
6.3 
5.8 
5.6 
5.2 
4.4 
4.7 
5.1 
5.5 
5.0 
4.8 
5.0 
5.7 
4.5 
4.7 
4.4 
4.2 
4.0 
4.0 
3.9 
3.8 
3.8 
3.6 
8.4 
3.6 
3.7 
3.5 
8.4 

3.2 
3.2 
3.2 
3.1 
3.3 
3.8 
3.5 
3.3 
3.2 
3.2 
4.7 
4.3 
4.0 
5.0 
4.7 
4.4 
4.2 
5.9 
5.2 
4.8 
4.4 
4.2 
4.2 
4.3 
3.9 
8.8 
8.5 
3.5 
3.3 
3.2 

3.2 
8.1 
3.1 
3.0 
3.1 
3.1 
2.8 
2.9 
2.8 
2.7 
2.9 
2.8 
2.6 
2.6 
2.7 
2.5 
2.6 
3.0 
3.0 
2.8 
2.7 
2.7 
2.9 
3.0 
3.0 
3.2 
2.8 
2.7 
2.6 
2.7 
2.6 

2.7 
2.5 
2.6 
2.6 
2.5 
2.9 
2.5 
2.5 
2.6 
2.5 
2.4 
2.4 
2.4 
2.4 
2.5 
2.7 
3.2 
3.0 
2.8 
3.0 
2.8 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.7 
2.6 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.5 
2.8 
2.3 
2.3 
2.3 
2.4 
2.5 
2.4 
2.4 
2.4 
2.3 
2.4 

2.4 
2.8 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.7 
2.8 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.4 
2.5 
2.5 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.5 
2.7 
2.5 
2.9 
2.6 
2.8 

2.5 

2 

2  4 

3 

2.7 

4 

2.8 

5 

2.8 

6 

2.7 

7 

2  5 

8 

2.7 

0 

2  6 

10 

2.5 

11 

2.7 

12 

2.5 

13 

2.6 

14 

8.5 

15 

3.8 

16 

3.6 

17 

3.3 

18 

3.2 

19 

3.3 

20 

8.0 

21 

3  0 

22 

8.4 

23... 

8  3 

24 

3  1 

25 

3  1 

26 

8.2 

27 

8.0 

28 

8.0 

29 

3.2 

30 

3.2 

31 

3.1 

Note. —  Probable  ice  conditions  during  llie  greater  part  of  January  and  February  1-5 
also  December  19-31. 


Current-mctcr  Discharge  Mrasurvmentit  of  West  Branch,  Delaware  River,  at  Hancock,  N.  Y. 


DATE. 


July  21o 

Nov.  18a 


llydrographer. 


Covert  and  James 
Hoyt  and  Covert . 


Gage 
height. 

Width. 

Area  of 
section. 

Feet. 
2.75 
2.42 

Feet. 
190 
72 

Square 
feet. 
168 
74 

Dis- 
charge. 


Second- 
feet. 
155 
51 


a  Measurements  made  at  wadin^r  section. 
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Utan  Dailj;  Oitclutrat,  Stnmd-frrt,  of  Writ  Branek,  Delainart  Rirtr,  at  Hancock,  !f.    Y. 


j'liam  for  JanllaTf  1-4,  13.  17. 
ilttoiw  by  Cflniimrison  ot  dlsrhBr 
d  February  1-4  Avre  probably  it 


ir  lens  iftecled  by  Ic 


•  stations.    Other  days  In 


Dmi'karob  in 

8ECOND-FEBT. 

RPH-orr. 

MONTH. 

MjxLmiim. 

Minimum. 

Mean. 

Per 

Depth  in 
dralna«e 

1W9- 

14, (WO 

_ie:t 

14.100 

1 

49 

1:11 

■■i 

1.200 

IS 

88 

i 
si! 

!S 

I,7« 

Gaging  of  Streams:   Delaware  Riveb  Basin.  531 

Delaware  River  at  Port  Jervis,  'N.  Y. 

This  station  is  located  at  the  toll  bridge  over  the  Delaware 
river  at  Port  Jervis.  It  was  established  for  the  Unite<l  States 
Weather  Bureau  by  Irving  Righter,  City  Engineer,  Port  Jervis, 
X.  Y.,  October  12,  1904. 

This  station  is  maintained  for  the  purj)Ose  of  flood  predictions 
by  the  Weather  Bureau  and  the  records  of  gage  heights  are  sup- 
plied to  the  Geological  Survey  for  the  purpose  of  determining  the 
regimen  of  flow  of  the  upjx^r  Delaware  drainage. 

Mongaup  river  enters  the  Delaware  from  the  north  about  6 
miles  above  the  station  and  Xeversink  river,  also  from  the  north, 
enters  about  ono  mile  below  the  station. 

The  river  section  is  affected  by  ice  to  a  greater  or  less  extent 
each  winter. 

Considerable  difficulty  has  been  experienced  in  maintaining  the 
datum  of  the  chain  gage  coiLstant.  On  Septomber  4,  1908,  a 
careful  investigation  was  made  and  in  order  to  avoid  negative 
readings  a  change  in  the  original  datum  of  about  2  feet,  as  nearlv 
as  it  could  bo  determined,  was  made.  The  new  chain  length  set 
on  this  dsite  was  36.47  feet  from  rivet  marker  to  the  end  of  the 
weight.  The  relation  between  the  gage  datum  and  the  following 
bench-marks  was  determined: 

Port  Jervis  city  bench-mark,  from  which  the  gage  was  origin- 
ally established,  is  a  cross  located  on  the  door-sill  of  the  school- 
house  on  Thompson  street  near  Water  street.  Elevation  above 
gage  datum,  27.75  feet. 

Bench-mark  No.  2,  top  of  down-stream  left  corner  of  pier  of 
toll  bridge,  elevation  alx)ve  gage  datum,  29.92  feet. 

Bench-mark  Xo.  3,  top  of  right  abutment  of  toll  bridge  at  apex 
of  angle  caused  by  junction  of  down-stream  wing-wall.  Eleva- 
tion alx)ve  gage  datum,  29.02  feet.  The  elevation  of  the  datum 
of  the  gage  is  414.89  feet  above  mean  sea  level. 

Conditions  of  flow  at  this  point  are  constant  and  a  good  rating 
table  has  been  developed  for  low  and  medium  stages.  Careful 
comparisons  of  this  station  with  the  Riegelsville  and  the  two 
Hancock  stations  indicate  that  the  corrections  applied  to  the  gage 
heights  were  essentially  correct  and  that  the  discharge  data  can  be 
fully  relied  on. 
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Kepout  of  SrrATE  Encjinker. 


The  inaximuiu  flood  crt»st  discharge  at  this  station  occurred 
October  10,  1903,  and  is  estimate<l  to  have  been  nbout  155,000 
swond-feet,  or  47.7  second-feet  i)er  square  mile.  The  crest  stage 
was  equivalent  to  23.3  feet  on  the  gage  and  is  believed  to  have 
bc^en  the  highest  stage  caused  by  free  flow  without  ice  for  more 
than  a  century.  A  stage  of  25.5  feet  was  recorded  in  March, 
1904,  due  to  an  ice  gorge. 

Mean  Daily  Qage  Height^  in  Fret,  of  Delaware  River  at  Port  Jervis,  N.   Y. 


DAY. 


1009. 

1 

2 

S 

4 

6 

6 

7 

8 

9 

10 

11 

12        

18 

14 

15     

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dec. 

2.5 

3.4 

6.6 

6.0 

6.5 

2.8 

2.5 

r.5 

1.0 

1.1 

1.1 

1.5 

8.5 

2.9 

5  1 

4.8 

8.5 

2.8 

2.4 

1.5 

1.0 

1.0 

1.1 

1.5 

2.5 

2.8 

4.7 

4.4 

7.5 

2.4 

2.2 

1.4 

1.9 

1.0 

1.1 

1.5 

2.4 

8.2 

4.7 

4.0 

7.2, 

2.0 

2.1 

1.4 

•  V 

1.0 

1.1 

1.4 

2.8 

8.2 

4.4 

5.1 

7.5 

2.7 

1.9 

1.4 

•  W 

.8 

1.0 

1.4 

9.6 

8.4 

4.1 

4.4 

7.6 

8.6 

1.7 

1.4 

•  W 

.8 

1.0 

1.4 

10.0 

6.2 

4.0 

4.1 

7.0 

3.6 

1.7 

1.3 

•  " 

.8 

1.0 

l.S 

6.8 

5.1 

4.0 

5.5 

7.4 

8.4 

1.7 

1.2 

•  w 

.8 

1.0 

1.5 

5.6 

4.4 

3.8 

5.2 

6.8 

2.8 

1.7 

1.2 

«  9 

.8 

.9 

1.4 

5.2 

4.0 

3.8 

5.0 

5.4 

3.0 

1.6 

1.2 

•  V 

.8 

.9 

1.3 

4.7 

4.8 

6.8 

4.6 

6.6 

3.2 

1.6 

1.3 

1.2 

.8 

.9 

1.3 

4.5 

5.3 

5.8 

4.1 

7.0 

3.6 

1.4 

1.3 

1.1 

.8 

.8 

1.3 

4.3 

4.5 

5.2 

3.9 

6.0 

8.4 

1.4 

1.3 

1.0 

1.0 

.8 

1.5 

8.8 

4.7 

5.0 

3.9 

5.2 

4.0 

1.4 

1.2 

1.0 

1.0 

.8 

2.3 

3.5 

5.0 

4.7 

7.6 

4.8 

4.0 

1.4 

1.2 

1.0 

1.2 

1.0 

8.0 

3.7 

5.5 

4.5 

8.4 

5.0 

4.0 

1.4 

1.2 

1.0 

1.2 

1.0 

3.3 

8.9 

8.4 

4.2 

7.6 

4.7 

8.8 

1.8 

1.4 

1.2 

1.1 

1.1 

3.1 

3.1 

7.5 

4.0 

7.0 

4.5 

4.1 

1.5 

1.8 

1.1 

1.0 

1.1 

2.8 

2.8 

6.7 

4.0 

6.8 

4.3 

4.8 

1.5 

2.2 

1.0 

.9 

1.1 

2.7 

2.7 

9.2 

3.8 

6.4 

4.0 

4.2 

1.8 

2.0 

.9 

.9 

1.1 

2.7 

2.7 

17.7 

3.6 

5.6 

3.6 

4.0 

1.6 

1.9 

.9 

.9 

.9 

2.7 

3.1 

8.4 

3.5 

5.1 

3.8 

8.6 

1.5 

1.8 

.9 

1.0 

.9 

2.6 

3.2 

7.1 

3.2 

5.0 

3.6 

3.2 

1.7 

1.6 

.9 

1.0 

.8 

2.6 

8.2 

7.2 

8.0 

5.3 

3.4 

3.0 

1.8 

1.6 

1.0 

1.0 

.8 

2.5 

6.7 

9.3 

8.5 

5.0 

3.0 

2.7 

1.9 

1.4 

1.0 

1.2 

1.4 

2.5 

6.8 

7.8 

7.5 

4.5 

2.7 

2.7 

1.9 

1.3 

1.0 

1.2 

1.4 

2.5 

5.8 

6.6 

6.5 

4.5 

3.2 

2.7 

1.9 

1.3 

1.0 

1.2 

1.0 

2.3 

5.2 

6.2 

6.4 

4.4 

3.2 

2.7 

1.7 

1.3 

1.2 

1.1 

1.0 

2.3 

4.6 

6.0 

4.2 

3.4 

2.5 

1.6 

1.2 

1.3 

1.1 

1.5 

2.6 

4.2 

5.7 

5.0 

3.2 

2.5 

1.6 

1.2 

1.2 

1.1 

1.8 

2.6 

4.0 

5.3 

3.0 

1.5 

1.0 

1.0 

2.3 

Note. —  Ice  coiullllons,  January  1-5  and  December  19-31. 
Current-meter  Discharge  Measurements  of  Delaware  River  at  Port  Jervis,  N,    Y. 


DATE. 


1909. 
Aug.  23... 
Nov.  16 . . 
Nov.  17.. 


Ilydrographer. 


W.  G.  Hoyt 

Hoyt  and  Covert 
Hoyt  and  Covert 


Gage 
height. 

Width. 

Area  of 
section. 

Feet. 
1.65 
.9 
1.07 

Feet. 
498 
264 
263 

Sauare 

1.590 
610 
689 

Dis- 
cliarse. 


Second- 
feet. 
879 
354 
432 
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Mean  DaUn  DiKliane,  Second-feel,  (^  DeUttcare  Rivtr  at  Port  Jeni*.   tf.   Y. 


i.  January  1-S.  and  December  10-31,  estimated  o 


r  conditions  obtained  from  a  mint  <^' 


Rira-orr, 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Per 

S 

1909. 

inf. 

a  1840 

1 

275 

% 
■1 

1-71 

101 

1 

000 
500 
100 
800 
020 

'I 

s 

300 

s 

1 

3S7 

s.sso 

52S 

4.090 

101.000 
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KEVERSIXK  RIVER  DRAINAGE  BASIX. 

Description. 

The  Xeversink  river  is  formed  bv  the  confluence  of  the  east 
and  west  branches  of  Ne  vers  ink  creek,  in  the  western  part  of 
rister  count V.  It  flows  in  a  southerly  direction  across  the  coun- 
ties  of  Sullivan  and  Orange  int^)  Delaware  river  at  Port  Jervis. 

Its  i)rincij)al  tributaries  are  Sheldrake  creek,  coming  in  from 
the  west  through  a  chain  of  lakes  and  joining  the  river  at  Thomp 
sonville,  alnnit  25  miles  from  the  mouth,  and  Bush  kill,  a  small 
tributary  from  the  same  si<le,  joining  at  Oakland  valley,  some  12 
miles  further  down-stream.  From  the  east  the  Basher  kill,  a 
tributary  of  considerable  importance,  forme<l  by  the  Pine  kill  ami 
Garmaeu,  flows  into  the  Xeversink  n(^r  Godeffroy,  al  out  9  miles 
from  Port  Jervis  and  just  al)ove  the  gaging  station,  which  is 
located  at  the  suspensi(m  highway  l)ri<lge  at  this  i)oint. 

The  river  drains  a  narrow  valley  along  the  southern  slope  of 
the  (^atskill  nu)untains.  There  are  several  reservoirs  in  the  upper 
wat(»rshed,  two  of  which  are  now  in  use.  The  princii)al  power  is 
located  at  Rose's  Point,  near  Cuddvbackville,  in  the  vicinity  of 
the  old  Delaware  and  Hudson  canal.  Ab(mt  <me-half  mile  above 
this  point  is  a  low  concrete  dam,  which  diverts  water  through  the 
old  feeder  ditch  to  the  plant.  This  plant  supplies  Port  Jervis, 
Middletown  and  other  small  places  in  the  vicinity  with  electric 
light  and  power. 

Xevkksixk  River  at  Godeffroy,  N.  Y. 

This  station  is  l(K»at(Ml  at  the  suspension  highway  bridge  alx)ut 
one-half  mile  east  of  the  town  of  Godeffroy  and  eight  miles  above 
the  ujouth  nf  the  river.  A  staff  gage  was  establishe<l  at  this  point, 
August  4,  1003,  and  was  washed  out  October  9,  in  the  same  year. 
A  new  gage  was  established  August  22,  11)09,  to  obtain  general 
statistical  and  comparative  <lata  regarding  the  fl<)w  of  the  Xever- 
sink, and  this  is  maintained  in  co<)peration  with  the  State  Engi- 
neer's Department.  This  is  an  enameled  iron  staff  gage  l)olted  to 
the  river  face,  down-stream  side  of  the  left-hand  abutment. 

Bench-mark  No.  1  is  on  the  outer  comer  base  stone,  right-hand 
down-stream  tower,  markcnl  with  crow's-f(K)t  and  circle;  elevation, 


Gaging  of  Streams  :   Delaware  River  Basin. 
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15.996.  Bench-mark  Xo.  2  is  a  spike  in  a  birch  tree  14  inches 
in  diameter,  blazed  3  feet  above  the  ground,  on  left-hand  side  of 
west  approach  to  bridge,  10  feet  from  up-stream  tower;  eleva- 
tion, 16.140.  Both  points  are  referred  to  zero  of  the  gage.  The 
datum  of  the  new  gage  is  0.98  foot  lower  than  the  gage  of  1903. 
Therefore  all  previously  published  gage  heights  for  this  station 
should  have  0.98  feet  adde<l,  in  order  to  apply  to  the  present 
datum.  The  new  gage  datum  has  remained  the  same  during  the 
maintenance  of  the  station.  Conditions  are  good  for  accurate 
discharge  measurements  during  the  open-water  period,  except  for 
extreme  low  water,  when  wading  measurements  have  to  be  re- 
sorted to,  or  a  bridge  about  one  mile  farther  down-stream  used. 
Area  of  drainage  basin  above  station  is  314.4'^  square  miles;  area 
above  mouth,  346*  square  miles. 


Mean  Daily  Oage  Height,  in  Feet,  of  Neversink  River  at  Godeffroy,  N.   Y. 


DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 

1 

2 

3 

2.40 

2.52 

2.48 

2.40 

2.42 

2.48 

2.40 

2.45 

2.45 

2.52 

2.50 

2.55 

2.48 

2.60 

2.56 

2.65 

2.50 

2.50 

2.50 

2.55 

2.60 

2.66 

2.66 

2.60 

2.60 

2.56 

2.60 

2.65 

2.56 

2.50 

2.60 

2.50 

2.60 

2.60 

2.70 

2.56 

2.55 

2.60 

2.60 

2.55 

2.55 

2.60 

2.60 

2.60 

2.55 

2.66 

2.66 

2.60 

2.56 

2.60 

2.60 

2.65 

2.66 

2.70 

2.66 

2.76 

2.60 

2.80 

2.76 

2.60 

2.75 
2.66 
2.76 
2.76 
2.70 
2.70 
2.76 
2.70 
2.76 
2.75 
2.65 
2.76 
2.66 
2.76 
2.75 
2.76 
2.76 
2.66 
2.80 
2.60 
2.50 
2.50 
2.65 
2.65 
2.75 
2.70 
2.60 
2.70 
2.60 
2.66 

2.66 
2.45 
2  60 

4 

2  60 

6 

2  36 

6    

2  56 

7 

2.46 

8 

2.60 

9 

2.66 

10 

2.66 

11 

2.66 

12 

2.65 

13 

3.20 

14 

3.94 

15 

3.68 

16 

2.60 

17 

2.55 

18 

2.46 

19 

2.55 

20 

2.40 

21 

2.85 
2.72 
2.55 
2.78 
2.35 
2.35 
2.40 
2.42 
2.58 
2.42 
2.60 

2.65 

22 

2.65 

23 

2.65 

24 

2.55 

25 

2.55 

26 

27 

28 

29 

30 

31 

*  Taken  from  Bein*s  atlas  of  New  York. 
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CurrerU-meter  Diteharffe  MeanaremerU*  of  Nevenink  River  at  Oodeffroy,  N.  T. 


DATE. 


1909. 
Aug.  21... 
Aur  22... 
Nov.  20a.. 


Hydrognipher. 


Gage 
height. 


C.  C.  Covert 

Covert  and  Hoyt 
C.  C.  Covert 


Feet. 
2.84 
2.70 
2.10 


Width. 


Feet. 
157 
IM 
40 


Area  of 
section. 


Square 

feet. 

495 

532 

32 


Dis- 
charge. 


Second- 
feet. 
298 
202 
31 


a  Measurement  made  at  wading  section  800  feet  below  mouth  of  Bosher  kill. 
Note. —  See  also  miscellaneous  measurements  in  table  next  following. 

Miscellaneous  Discharge  Measurements  Made  in  the  Dela- 
ware ItiVER  Drainage  Basin. 


DATE. 

Stream. 

Tributary  to. 

Locality. 

Dis- 
charsB. 

1909. 
Aug.  23a .... 

Neversink  river 

Delaware  river.  . 
Delaware  river. . 
Delaware  river. . 

Godeffixiy.  N.  Y. 
Godeffioy,  N.  Y. 
Godeffroy,  N.  Y. 

Seeond- 
feet, 
160 

Nov.  206 

Neversink  river 

70 

Nov.  20c .... 

Neversink  river 

9.2 

a  Measurement  made  in  tall-race  of  power  plant. 

b  Discharge  of  Neversink  river  measured  at  the  inflow  to  the  power  dam. 

e  Measurement  made  above  Hasher  kill ;  shows  leakage  when  power  plant  is  shut  down. 

MONGAUP  KIVER  DRAINAGE   BASIN. 

Description. 

The  Monpauj)  river  rises  near  the  villapje  of  Bradley  in  Lil)erty 
township,  iSullivan  county.  It  flows  in  a  southerly  direction 
through  Sullivan  county  to  the  Delaware  river,  into  which  it 
empties  near  the  village  of  Mongaup,  alwut  0  miles  northwest  of 
Port  Jervis. 

The  stream  has  a  rather  narrow,  precipitious,  well-timbered 
drainage  basin,  which  is  cut  up  by  numerous  small  tributaries  that 
form  outlets  to  the  various  small  lakes  which  characterize  this 
drainage.  Among  the  m()ro  important  of  these  tributaries  are 
Middle  Mongaup,  which  joins  near  IJushville,  West  Mongaup, 
which  joins  near  Mongaup  valley,  and  Black  Lake  creek,  about  6 
miles  farther  down-stream.  These  tributaries  are  all  from  the 
right,  while  from  the  left  enters  Kinne  brook,  about  3  miles  below 
Mongaup  valley,  and  Black  brook,  some  8  or  10  miles  farther 
down-stream.  The  last  six  or  seven  miles  of  the  stream's  course 
is  along  the  boundary  line  Ixitwec^i  Orange  and  Sullivan  coun- 
ties. 
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Throughout  its  course  the  stream  is  very  precipitious  and  it 
offers  several  opiK>rtunities  for  power  development,  the  most  im- 
portant of  which  is  Mongaup  falls,  some  8  or  10  miles  above  the 
mouth. 

Mongaup  River  near  Rio,  N.  Y. 

This  station  is  located  at  the  steel  highway  bridge  near  Part- 
ridge Ranch,  about  six  miles  above  Mongaup  village  and  about 
.fourteen  miles  from  Port  Jen'is,  N.  Y.  A  standard  chain  gage 
was  established  at  this  point,  December  8,  1906,  to  obtain  general 
statistical  and  comi)arative  data  regarding  the  flow  of  the  Mon- 
gaup. This  station  is  maintained  by  Charles  II.  Cooke,  C.  E.,  of 
New  York  city,  in  coiiperation  with  the  U.  S.  Geological  Survey 
and  the  State  Engineer's  Department  of  New  York.  On  account 
of  inability  to  obtain  reliable  gage  readings,  earlier  observations 
at  this  station  have  not  been  publisheil. 

The  chain  has  a  length  of  15.14  feet  and  is  referred  to  the 
following  bench-marks:  No.  1,  highest  point  on  a  large  boulder 
about  fifty  feet  south  of  the  down-stream  side  of  the  right  abut- 
ment, marked  with  the  letters  "  B.  M." ;  elevation  6.18.  No.  2, 
a  point  on  the  bridge  seat  on  the  down-stream,  right  abutment; 
elevation  12.07. 

The  bridge  has  a  span  of  140  feet.  There  is  one  channel  at  all 
stages  and  measurements  are  made  from  the  down-strearn  side  of 
the  bridge.  The  channel  above  the  station  is  straight  for  about 
500  feet  and  during  low  and  medium  stages  is  divided  into  two 
parts  by  a  small  island  just  above  the  bridge.  The  channel  below 
the  bridge  is  straight  for  about  200  feet,  when  it  makes  an  abrupt 
turn  to  the  right.  The  banks  on  either  side  are  of  medium  height 
and  rarely  overflow,  except  during  extreme  high  stages.  Condi- 
tions for  measuring  at  this  point  are  fairly  good,  except  in  low 
stages,  when  the  current  becomes  rather  sluggish.  Low-water 
measurements  are  usually  made  by  wading  at  the  ripples  below 
the  bridge.  Very  few  measurements  have  been  made  and  there 
is  no  rating  curve  for  this  station. 
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Mean  Daily  Gage  Height,  in  Feet,  of  Mongaup  River  at  Rio, 

N.  Y, 

DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

0.72 
0.74 
0.72 
0  69 
0.72 
0.69 
0.66 
0.66 
0.66 
0.78 
0.86 
0.82 
0.78 
0.72 
0  72 
0.69 
0.76 
0.75 
0.66 
0.69 
0.69 
0.69 
0.62 
0.72 
0.80 
0.68 
0.66 
0.72 
0.75 
0.76 

0.74 

0.68 

0.69 

0.64 

0.68 

0.65 

0.62 

0.59 

0.62 

0.70 

0.74 

0.79 

0.82 

0.80 

0.69 

0.66 

0.75 

0.69 

0.68 

0.68 

0.68  , 

0.69 

0.72 

0.78 

0.78 

0.80 

0.80 

0.79 

0.78 

0.76 

0.74 

0.68 
0.69 
0.64 
0.69 
0.72 
0.74 
0.70 
0.68 
0.68 
0.69 
0.70 
0.70 
0.69 
0.68 
0.70 
0.70 
0.65 
0.65 
0.64 
0.66 
0.64 
0.64 
0.66 
0.68 
0.70 
0.78 
0.88 
0.91 
0.78 
0.78 

0.80 

2 

0.78 

3 

0.85 

4 

•    •«■•• 

0.78 

ft         

0  78 

6 

0.72 

7 

0.62 

8 

0.66 
0.69 
0.70 
0.74 
0.66 
0.69 
0.69 
0.80 
0.92 
1.09 
1.56 
1.14 
1.02 
0  95 
0.K9 
0.84 
0.76 
0.79 
0.75 
0.74 
0.74 
0.74 
0.75 
0.74 

0.74 

9 

0.65 

10 

0.78 

11 

0.75 

12 

0.88 

i:{         

0.90 

14 

1.80 

15 

1.60 

16 

1.30 

17 

1.15 

IS 

1.25 

19    

1.25 

20 

1.25 

21 

1.40 

22 

1.42 

23 

24 

25         

26 

27 

2K 

29 

30 

31 

Current-meler  Discharge  Measurements  of  Mongaup  River  near  Rio,  N.  Y. 


DATE. 

Ilydrographer. 

Gage 
height. 

Width. 

Area  of 
section. 

Dis- 
charge. 

1909. 

July  24 

Nov.  19a 

C.  C.  Covert  and  W.  A.  James 

C.  C.  Covert 

Feet. 
1.12 
.74 

Feet. 
138 
72 

Sauare 
feet. 
157 
60 

SMond~ 
feet. 
150 
51 

• 

a  Measurement  made  at  wading  section. 


SUSQUEHANNA  RIVER  DRAINAGE  BASIN. 

Descriptiox  of  Susqukiianna  Rivee. 

Susciiiehaiina  river  rises  in  Otsego  lake,  in  northern  Otsego 
county,  X.  Y.,  at  an  elevation  of  1,103  feet  above  tide  and  flows 
in  a  general  southerly  direction  into  Chesapeake  bay.  Its  course 
is  in  many  places  extremely  tortuous,  crossing  the  state  boundary 
between  Kew  York  and  Pennsylvania  three  times.  The  entire 
length  of  the  river  is  alK)ut  500  miles,  and  it  drains  an  area  of 
27,400  square  miles,  of  which  21,0G0  square  miles  He  in  Penn- 
sylvania, 6,080  in  Xew  York,  and  200  in  Maryland. 
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The  topography  of  the  basin  varies  widely  in  character.  In 
New  York  the  stream  and  its  tributaries  flow  thruugh  a  rolling 
and  in  places  rather  broken  country,  bounded  on  the  north  by  a 
mountainous  area.  In  this  part  of  the  course  its  ted  is  of  gravel 
or  sand,  with  occasional  rock  ledges,  and  its  banks  are  moderately 
high  and  not  extensively  subject  to  overflow.  In  Pennsylvania  the 
river  enters  a  mountain  region,  its  banks  are  high,  and  it  winds 
and  twists  among  the  parallel  ranges  in  a  bed  composed  generally 
of  drift  materials,  gravel,  sand  and  boulders.  In  the  lower  part 
of  its  course,  from  Marietta  to  Havre  de  Grace,  it  occupies  a 
broad,  deep  valley,  varying  in  width  from  a  few  hundred  feet  to 
more  than  a  mile,  an<l  is  for  the  most  part  bounded  on  either 
shore  by  rocky  bluffs  and  table-lands  elevated  from  100  to  500 
feet  above  its  waters. 

SrSQUEIIANNA    KlVBK  AT    BlNCUIAMTON,    N.    Y. 

This  station  was  established  July  31,  1001,  by  Robert  E.  Mor- 
ton, and  has  since  been  maintained  hy  the  U.  S.  Geological  Survey 
in  cooperation  with  this  Department.  It  is  located  at  the  Wash- 
ington street  bridge,  about  800  feet  up-stream  from  the  junction 
of  Chenango  and  Susquehanna  rivers. 

On  account  of  the  unfavorable  conditions  produced  by  a  rift, 
which  extends  diagonally  across  the  stream  xmderneath  the  Wash- 
ington street  bridge,  discharge  measurements  are  made  at  the  Ex- 
change street  bridge,  1,900  feet  up-stream. 

A  standard  chain  gage  is  attached  to  the  up-stream  side  of  the 
left  sj)an  of  the  Washington  street  bridge.  The  gage  is  up-stream 
from  the  crest  of  the  rift  and  over  a  stretch  of  smooth  water  ex- 
tending to  the  dam,  2,800  feet  above.  Gage  readings  are  un- 
affected by  backwater  from  Chenango  river  at  ordinary  stages. 
The  gage  is  read  twice  each  day  by  William  Ray  Monroe.  The 
bench-mark  is  a  chisel  draft  on  the  corner  of  the  left  bridge  abut- 
ment on  the  up-stream  side.  Its  assumed  elevation  is  100.00. 
The  elevation  of  water-surface,  when  the  gage  reads  zero,  is  76.20. 
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Currenf-iiufrr  Ditchargt  MeatvnmenU  of  Siuqathanna  River  al  Binghamloii.  N.   Y 


DATE. 

GMe 

lieHht. 

Width. 

Aie«ot 
HCllon. 

«x. 

iflog. 

Fffi. 
2  43 

Ftd. 

'h; 

'^1 

titan  Palls  Diarhir 


iil-frrt,  of  Sa»rafhaiin 


Nora. —  Dally  disclwrcea  Janiian'  1  to  Febiuarr  6  lUchllT  kffecled  at  tlnws  bj  uicbor 
lot.  Open  ctwnne]  rating  applied  lhn>u(hDu[.  Dlscliaraea  December  9-31  aflecled  by  Ice 
coiuUllans,  Tliese  have  been  corrected  and  verlRed  by  lnler<ximparlw>ns  nith  other  statlona 
in  the  UuBquebaniiB  dralruiRe.  Uaily  dLicbarEeti  January  1  La  December  8  have  been  obtained 
from  a  well  defined  rallng  curve  bcbw  S  lect.  Tbe  upper  pan  ol  tlie  curve  is  based  OD  one 
nteasurement  al  1S.9  feet. 
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Monthly  Ditcharge  of  Sutquehanna  River  al  Binghamton,  N.  Y, 
[Drainage  area,  2,400  square  miles.] 


MONTH. 


1909 

January 

February  

.March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


DiSCUABGE  IN 

Second-feet. 

Per 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

27,300 

810 

5,970 

2.49 

33,600 

2,450 

12,300 

5.12 

17,600 

2,700 

7,480 

3.12 

24.000 

4,320 

9,670 

4.03 

20.600 

2,090 

7,700 

3.21 

5.470 

1,380 

2,700 

1.12 

1,380 

600 

928 

.387 

1,860 

418 

838 

.349 

700 

335 

476 

.198 

920 

335 

480 

.200 

810 

335 

607 

.253 

1,850 

500 

863 

.360 

33,600 

335 

4,170 

1.74 

Run-off. 


Depth  in 

Inches  on 

drainage 

area. 


2.87 

5.33 

3.60 

4.50 

3.70 

1.25 

.45 

.40 

.22 

.23 

.28 

.42 

23.25 


]Miscf;li.aneous  Discharge  Measurements,  Susquehanna 

River  Drainage  Basin. 

A  measurement  of  the  discharge  of  Susquehanna  river  at  Sid- 
ney, N.  Y.,  was  made  by  C.  C.  Covert,  July  21,  1909.  Stage  of 
the  stream  was  26.72  feet  below  the  top  of  the  hand-rail,  30  feet 
from  the  left-hand  end  of  the  bridge  on  the  down-stream  side. 
Discharge  was  296  second-feet. 

A  measurement  of  the  same  stream  at  Owego,  N'.  Y.,  April  24, 
1909,  showed  a  discharge  of  9,780  second-feet,  the  stage  of  the 
stream  being  2.80,  as  indicated  by  a  gage  on  the  down-stream  end 
of  the  right-hand  pier  of  the  bridge. 

Chenango  River  at  Bingiiamton,  N.  Y. 

Chenango  river  rises  in  central  Madison  county,  N.  Y.,  in  the 
towns  of  Eaton  and  Madison,  flows  southward,  -and  unites  with  the 
Susquehanna  at  Binghamton.  Its  head-water  valleys  lie  at  an  ele- 
vation of  about  1,200  feet  above  tide.  The  elevation  of  its  mouth 
above  tide  is  864  feet.  Its  length  is,  approximately,  70  miles 
and  its  drainage  area  is  1,580  square  miles. 

The  gaging  station,  which  was  established  July  31,  1901,  by 
Robert  E.  Ilorton,  has  since  been  maintained  by  the  U.  S. 
Geological  Survey  in  cooperation  with  this  Department.  It  is 
located  at  the  Court  street  bridge,  Binghamton. 
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The  bridge  to  which  the  gage  is  attached  stands  squarely  across 
the  stream  at  a  {x>int  where  there  is  a  good  bed  of  gravel  and  small 
cobblestones  and  a  smooth,  uniform  current.  The  channel  is  ob- 
structed by  three  masonry  piers  supporting  the  four  spans  of  the 
bridge,  71)  fei^t  clear  width  each,  the  bridge  having  a  total  length 
of  X^7  fei»t  l)etween  abutnient^s.  A  small  rift  between  the  station 
and  the  confluence  of  (^henango  river  with  the  Susquehanna,  about 
2,r)()()  feet  l)el<)w,  cuts  off  backwater  at  ordinary  stage^i  of  the 
rivers.  Vor  periixls  during  freshets  or  at  times  when  there  is  an 
al)normal  rit^e  on  one  or  lx>th  streams,  either  record  mav  Ik? 
affected  by  backwater  and  t(K)  great  a  discharge  indicated. 

A  standard  chain  gage  is  atta^died  to  the  hand-rail  of  the  bridge 
on  the  up-streani  side  of  the  first  span  from  the  right  bank.  The 
gage  is  read  by  William  Ilay  Monnn*.  The  bench-mark  is  a  cir- 
cular chisel  draft  <m  the  uj)-stream  corner  of  the  bridge-seat  on  the 
left  abutment.  Its  assumed  elevaticm  is  100.00.  The  elevation  of 
wat(*r-surface,  when  the  gage  reads  zero,  is  ()5.98. 

In  (estimating  the  run-off  of  Chenango  river,  the  area  direerly 
tributary  to  storage  reservoirs,  from  which  diversion  is  made  to 
supply  Erie  canal,  has  been  deductcnl  from  the  total  natural  drain- 
age area.  The  diversion  area  of  six  reservoirs  at  the  head  of 
Chenango  river,  whose  outflow  is  turned  into  Erie  canal  through 
Oriskany  creek,  is  about  30  square  miles.  The  diversion  area  of 
Do  Ruyter  reservoir,  at  the  head  of  Tioughnioga  river,  whose  out- 
flow is  turned  into  Erie  canal  through  Limestone  creek,  is  18.2 
square  miles.  These  two  areas  have  Ix^en  subtracted  from  the 
natural  drainage  area  of  1,580  square  miles,  giving  an  effective 
area  of  1,532  scjuare  miles.  This  estimate  is  approximate,  as  no 
allowance  for  dirtvt  inflow  to  f<.K?(ler  channels  from  additional 
areas,  nor  for  waste  into  the  original  stream,  has  been  made.  The 
gross  area,  from  which  more  or  Ic^s  run-off  is  diverted!,  is  about 
105  square  miles. 
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Mtan  DaUt  Gage  Hrighl,  in  Feet,  of  Chmanga  River  at  Bingltamton,   .V.    I'. 


DAT, 

Ju. 

¥A. 

Hh. 

ApciL 

M.y. 

Jgu. 

Jalj^. 

A„ 

Sfpt. 

Oct. 

Nov, 

Dr. 

,     '"• 

5!lC 

8.K 
7' It 

e.sB 

«I0 

e!a 
B.i; 

T!2) 
7.20 
S.35 
B.4( 

'il 

5.40 
S70 

S| 

9. so 

8.2s 
7.7S 
7  0< 

il 

lit 

8.70 
B.OO 
041 

an 

S.2C 
10  3C 

il 

13.1; 

10  ^K 

9  ao 

S.M 

il 
si 

8;4o 

10  to 

13.30 

1 :« 
■7; 

.B! 
.9; 

:oc 

t.V5 

fi.K 

il 

7.31 

74! 
6.9C 

671 

il 

5.40 
B.I! 

SI! 

5:0c 
S.3C 

il 

s.a; 
sa 

SIO 

1.90 

1 

s 

si 

■  :9! 
'1 

s:ii 

il 

S.0( 
S0( 
Sl( 

i| 

fi.a 

i;!8 

b 

\ 

i 

I 

\ 

s:[oj  4:S 

sio;  4:ec 
s.ioj   i.X 

4.80!  s:ic 

soo'  soo 
s."    4:90 

ti  ii 

\i3. 

S  40 

il 

iTi 

soo 

il 
Is 

il 
il 

5.30 

11 

ailed  Irom  stwut  Jaiiuitr]'  21  lo  il,  niiil  also  (or  stiorl  liilur 
inewinieripagoii. 

t  Daily  Discharge.  Second-feet,  of  Chenanao  River  nl  BinghamUm.  N.    Y. 


D.V. 

,„. 

loot. 

!:::;::■: 

.»> 

;( 

lo:::':;:'.;"::':: 

jl 

,7 

» 

12.400 
6.960 

Aug. 

3tpl. 

OeL 

Not 

Dm. 

Til 

,, 

70 

Iff) 

250 

1  l>«c»mber  20  Is  bused  uii  n  v.M  ileriiieil  raiiii 
ary  f  lo  February  9  anil  Ueo;ml*r  1-20  may  be  somewlii 

„._... .^.idtlloiiB  lor  sliort  intervals,     Undy  dlscliarse  Deremlier  21  i 

n  the  baala  o!  dally  dlaclisrse  al  oilier  slstlooa  la  tlie  SumiuetuimB  dralnac 
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MotUhly  DUeharge  of  Chenango  River  ai  Binghamion,  S.  Y. 
[Drainage  area,  1.530  square  miles.! 


MONTH. 


1909 

January 

February 

March 

April 

*Iay 

June 

July 

August 

September 

October 

November 

December 

The  year 


DlBCUABaa   in   SSCOND-rEET. 


Maximum. 

Minimum. 

14.900 

235 

1H,900 

1.020 

10,6(K) 

1.4H() 

13.6(M) 

1.K20 

11,H(M) 

1.020 

3.190 

550 

50ft 

115 

30ft 

10 

305 

70 

460 

70 

460 

70 

1,550 

142 

18.900 

10 

Mean. 


2.830 

6,670 

4.130 

5.180 

3,900 

1,410 

269 

177 

155 

179 

234 

402 

2,130 


Per 

square 

mile. 


1.85 
4.36 
2.70 
3.39 
2.55 
.922 
.176 
.116 
.101 
.117 
.153 
.263 

1.39 


RuN-orp. 


Depth  in 

inches  on 

drainage 

area. 


2 
4 

3 
3 


13 
54 

11 
78 


2.94 
1.03 
.20 
.13 
.11 
.13 
.17 
.30 

18.57 


(UIEMUNG  KIVEH. 

I)escrii»tion. 

{^heiimng  river  is  foriiKxl  ut  Painted  Post,  X.  Y.,  by  the  con- 
fluenee  of  Tioga  and  (^Jioeton  rivei's.  (•oboeton  river  lies  en- 
tirely in  the  state  of  New  York.  Tioga  river  receives,  just  above 
its  mouth,  Canisteo  river,  a  large  tributary,  which  also  has  its 
drainage  basin  in  New  York  to  the  south  of  Cohocton.  The  drain- 
age area  of  Tioga  river,  al>ove  the  C^aiiisteo,  is  mainly  in  Penn- 
sylvania. Chemung  river  flows  southeastward  through  Corning, 
Ehuira  and  Chemung,  cros.ses  the  state  line  and  flows  for  a  short 
distance  in  Pennsylvania,  then  returns  to  New  York,  and  crosses 
again  to  Pennsylvania  near  Waverly,  finally  emptying  into  the 
Susquehanna  near  Athens,  Bradford  county,  Pa.  The  total  length 
of  the  river  is  about  40  miles,  of  which  30  miles  lie  in  New  York; 
the  drainage  area,  measured  at  the  mouth,  is  2,520  square  miles. 

The  topographic  fcatiin»s  of  the  basin  are,  as  a  rule,  bold  and 
broad.  The  hills  rise  to  a  height  of  stn'cral  hundred  feet  on  either 
side,  within  a  short  distance  of  the  stream.  The  upland  plateau 
is  to  a  largo  extent  w<kh1c(1,  has  impervious  soil,  no  lake  storage, 
and  few  marsh  areas.  Tributaries  arc  ramifying  and  uniformly 
distributed,  though  not  very  numenjus,  and  dry  gullies,  or  flood 
channels,  are  common.     The  main   river  is  sluggish,  with  low 


Gaging  of  Steka.ms:   Susquehanna  Eiveb  Basin.      i545 

banks  and  a  broad  valley  or  flood  plain,  which  is  often  overflowed. 
The  concentration  of  storm  waters  from  the  three  large  streams, 
which  unite  just  above  Coming,  makes  possible  excessive  floods. 
Dikes  have  been  erected  in  the  cities  of  Elmira  and  Corning  for 
protection.  One  of  the  highest  recorded  freshets  in  the  stream 
occurred  June  1,  1889.  It  was  preceded  by  phenomenal  rainfall, 
aggregating  several  inches  in  a  few  hours  during  the  night  of  May 
31.  The  discharge  at  this  time  has  been  estimated  at  67  second- 
feet  per  square  mile  from  2,055  square  miles,  or  138,000  second- 
feet.* 

Chemung  Eiveb  at  Chemung,  N.  Y. 

The  gaging  station  was  established  September  7,  1903,  by 
Robert  E.  Horton.  It  has  since  been  maintained  by  the  U.  S. 
Geological  Survey  in  cooperation  with  this  Department.  It  is 
located  at  the  suspension  highway  bridge,  midway  between 
Chemung,  N.  Y.,  and  Willawana,  Pa.,  near  the  state  line. 

The  channel  is  straight  for  700  feet  above  and  800  feet  below 
the  station.  The  right  bank  is  high,  cleared,  and  not  subject  to 
overflow;  the  left  bank  is  medium  height,  wooded,  and  will  over- 
flow at  high  water.  The  bed  of  the  stream  is  composed  of  gravel 
and  is  clean  and  permanent.  The  current  is  good.  There  is  but 
one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge,  which  has  a  single  span  of  395  feet.  The  initial 
point  for  soundings  is  the  face  of  the  right  abutment  on  the  down- 
stream side. 

A  standard  chain  gage  is  attached  to  the  up-stream  side  of  the 
bridge,  near  the  right  bank,  and  is  read  twice  each  day  by  Daniel 
L.  Orcutt  The  bench-mark  is  formed  by  three  nails  driven  into 
a  telephone  pole  70  feet  to  the  right  of  the  initial  point  for  sound- 
ings and  about  30  feet  up-stream.  The  polo  is  marked  with  black 
paint  "  U.  iS.  G.  S.  B.  M."  Elevation  of  bench-mark  is  assumed 
at  100.000.  The  elevation  of  water-surface,  when  the  gage  reads 
zero,  is  70.12. 

The  smooth  water  reaches  of  the  stream  became  ice-covered  in 
winter.     Needle  ice  forms  over  the  rapids  and  is  carried  under 
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the  surface  ice.  Much  of  the  winter  flow  apparently  tilters 
through  these  beds  of  needle  ice  at  times.  The  conditions  render 
the  estimation   of  the  daily  discliarge  in   winter   impracticable. 
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ALLEGHENY  RIVER  DRAINAGE  BASIN. 

Description  of  Allegheny  River. 

Allegheny  river,  which,  with  the  Monongahela,  forms  the  Ohio 
at  Pittsburg,  rises  in  northern  Pennsylvania,  flows  north  into  the 
state  of  New  York,  then  flows  south  through  western  Pennsyl- 
vania, The  headwaters  have  an  elevation  of  about  2,500  feet  and 
join  those  of  Genesoe  river  on  the  north  and  of  the  Susquehanna 
on  the  east.  The  total  length  from  the  source  to  the  mouth  at 
Pittsburg  is  about  300  miles,  47  of  which  are  in  the  state  of  New 
York.  The  principal  facts  concerning  this  river  have  been  given 
in  a  report  by  George  Lehman,  assistant  engineer,  contained  in 
House  Document  No.  72,  Fifty-fifth  Congress,  third  session. 
Although  this  river  drains  a  large  area,  much  of  which  is  of  an 
elevated  and  even  mountainous  character,  yet  it  is  of  compara- 
tively small  value  for  water-power.  The  total  fall  in  255  miles, 
between  Olean,  N.  Y.,  and  the  mouth,  is  only  725  feet,  or  an 
average  of  less  than  3  feet  per  mile.  This  descent  is  accom- 
plished without  abrupt  pitches,  and  even  with  few  rapids  having 
a  fall  of  much  consequence.  The  drainage  basin  of  Allegheny 
river  above  Red  House  is  comparatively  rugged  and  precipitous. 
It  is  mostly  covered  with  brush  and  light  forest.  A  considerable 
amount  of  snow  accumulates  in  the  winter  and  feeds  the  stream 
until  late  in  spring.  The  basin  is  underlain  by  shales  of  the 
Chemung  series,  and  the  depth  of  soil  is  usually  small,  excepting 
in  stream  valleys.  There  are  no  lakes  and  no  artificial  storage 
tributarv  to  the  stream.  The  Cuba  reservoir,  which  feeds  the 
Erie  canal  through  Genesee  river,  lies  on  the  divide  between  the 
Allegheny  and  Genesee  drainage  basins.  Apart  of  the  overflow 
from  this  reservoir  passes  into  the  Allegheny,  the  rest  passes  into 
Genesee  river.  During  about  half  of  the  year  the  river  is 
navigable  for  small  steamers  to  Franklin,  123  miles  above  Pitts- 
burg. 
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Allegheny  Eivbr  at  Red  House,  N.  Y. 

This  station  was  established  September  4,  1903,  by  Robert  E. 
Horton.  It  has  since  been  maintained  by  the  U.  S.  Geological 
Survey  in  cooperation  with  this  Department.  It  is  located  at  the 
Red  House  bridge,  near  the  stations  of  the  Erie  and  Pennsylvania 
railroads  and  about  5  miles  below  Salamanca,  N,  Y.,  about  13 
miles  above  the  point  where  the  river  leaves  New  York  state. 
At  Olean,  N.  Y.,  the  wasteway  from  the  Cuba  reservoir  enters 
the  stream  through  Olean  creek.  This  reservoir  is  located  on 
the  divide  between  Oil  creek,  tributary  to  Allegheny  river,  and 
Genesee  river.  The  storage  is  commonly  turned  into  Genesee 
river  through  the  abandoned  summit  level  of  Genesee  Valley 
canal,  but  may  be  diverted  into  Oil  creek  through  the  guard-lock 
at  the  head  of  the  canal. 

The  channel  is  straight  for  800  feet  above  and  below  the  station, 
494  feet  wide  between  abutments,  broken  by  two  piers.  The  cur- 
rent velocity  is  well  distributed.  The  right  bank  is  high  and  does 
not  overflow.  The  left  bank  overflows  only  at  flood  stages.  At 
extreme  high  water  there  is  an  additional  flood  channel  on  the  left 
bank.     The  bed  is  of  gravel  and  is  r^ular. 

Discharge  measurements  are  made  from  the  down-stream  side  of 
the  bridge.  The  initial  point  for  soundings  is  the  left  end  of  the 
down-stream  side  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  up-stream  side  of  the 
bridge  near  the  middle  of  the  left  span;  length  of  chain,  24.16 
feet.  The  gage  is  read  twice  each  day  by  G.  H.  Smith.  The 
bench-mark  is  a  circle  cut  on  the  down-stream  side  of  the  left  abut- 
ment; assumed  elevation,  100.00.  The  elevation  of  water-surface, 
when  the  gage  reads  zero,  is  78.91. 
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Miscellaneous  Measurement,  Allegheny  River  Drainage. 

A  current  meter  measurement  of  the  discharge  of  Cattaraugus 
creek  at  Gowanda,  X.  Y.,  was  made  by  C.  C  Covert,  August 
16,  1909,  The  discharge  was  measured  in  the  raceway  near  the 
dam  and  was  found  to  be  97  second-feet.  The  stage  of  the  stream, 
as  indicated  by  the  gage,  was  1.42. 

The  foregoing  records  are  such  as  are  available  for  publication 
at  the  time  of  making  this  report. 

Respectfully  submitted, 

ROBERT  E.  HORTON, 

Resident  Engineer. 
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Setting  new  monument 290 

New  monument  in  place 292 

Diagram  of  Sault  Ste.  Marie  canal  lock 298 

Memorial  of  early  canal  navigation 306 
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Allegheny  river  drainage  basin: 

Description 548 

Gaging  stations: 

Gowanda,  Cattaraujnis  creek 552 

Red  House,  Allegheny  river 549-51 

Alloway,  Canandaigua  outlet,  gaging  station 427-9 

Aqueduct  at  Durhamville,  engineering  expenses 36,  176,  178 

Assessment,  Board  of  Equalization  of,  duties 8 

Attorney-General,  work  for 8 

AtwelJ,  near,  at  North  lake.  West  Canada  creek  basin,  rain  gage.  .465,  475,  477 
Au  Sable  Forks,  Au  Sable  river,  east  branch,  current-meter  measure- 
ment    324 

Baldwinsville,  above  dam,  Seneca  river,  gaging  station 405,  406-7 

Bald  wins  vi  lie,  below  dam,  Seneca  river,  gaging  station 405-6 

Ballintine  bridge,  Genesee  river,  gaging  station 203,  348-9 

Barge  canal: 

Bureau  of  hydraulics 27 

Canal  Terminal  Commission 14 

Cayuga  and  Seneca  canal,  included 13-14 

Champlain  canal: 

Contract  No.   1 45,  78-81,  121 

Contract  No.  3 45,  81-4,  123 

Contract  No.  3-A 84 

Contract  No.  7 45,  85,  123 

■Contract  No.   15 45,  92-4,  123 

Contract  No.  16    45,  85-6,  123 

Contract  No.  25    46,  94-5,  124 

Contract  No.  26    46,  86-7,  124 

Contract  No.  27    46,  87-91,  124 

Contract  No.  32    46,  91-2,  124 

Contract  No.  68    46,  75,  76-8,  124 

Contract  No.  69    75 

Contract  No.  70    75,  7C 

Contract  No.  71     75,  76 

[555] 
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Barge  canal —  (Continued)  : 

Champlain  canal —  [Vonlinued)  :  page. 

Contract  No.  72    75,     76 

Contract  No.  73    75,     76 

Contract  No.  74    75 

Charting  of  streams  and  lakes,  recommended 17-18,     19 

Contracts  compared  with  appropriations II 

Contracts  completed,  eastern  division 38,   120 

Contracts  pending  by  divisions : 

Eastern  division   45-6,  12S-4 

Middle  division   45,  46-7,  182 

Western  division  45, 47,  240 

Engineering  expense'*.     (Hee  "  Engineering  expenses.") 

Erie  canal: 

Contract  No.  2    45,  53-4,  123 


Contract  No.  4    46,  131, 132-4 

Contract  No.  4a    

C>ontract  No.  5    46, 138 

Contract  No.  6    47, 196-9 

Contract  No.  7    45.  123,  131. 134, 182, 199 

Contract  No.  8   45,  58,  60-1 

Contract  No.  9    47,  203.  204-5 

Contract  No.  11    45,  54-6 

Contract  No.  12    46, 135-6, 138 

Contract  No.  13    45,  68.  70, 123, 136 

Contract  No.  14    45,  58-9,  65-7 

Contract  No.  10    45 

Contract  No.  17    45,  64-5 

Contract  No.  18    45,  67, 68-70, 74 

Contract  No.  10    47, 209,  210-11 

Contract  No.  20-A    45,  62, 67,  70 

Contract  No.  20-B    45, 62, 63 

Contract  No.  20-C     45,  62,  63 

Contract  No.  20-D    46, 58, 62, 63 

Cont  ract  No.  21     

Contract  No.  23    47, 194, 196 

Contract  No.  29    46, 68,  73-4 

Contract  No.  30    46,  68, 72-3,  74 

Contract  No.  31     46,  67,  70-2,  74 

Contract  No.  34 38 

Contrjict  No.  38    47, 194-^ 

Contract  No.  40    47,  206, 208-9 

Contract  No.  41    47, 195 

Contract  No.  42    46, 131-2, 134 

Contract  No.  43    131, 132 

Contract  No.  44    131, 132 

Contract  No.  45    46, 135, 136-7 

Contract  No.  46    46, 138 

Contract  No.  47    47, 190, 191, 192-3 
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123 
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182 
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240 
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134 
134 
182 
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240 
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Barge  canal —  (Continued)  : 

Erie  canal —  (Continued)  :  page. 

Contract  No.  48    ^ 190, 191,  192 

Contract  No.  49    190, 191,  192 

Contract  No.  57    135,  137 

Contract  No.  60    47, 196, 199-201,  240 

Contract  No.  61    47, 196,  202-3,  240 

Contract  No.  62    203,  204 

Contract  No.  63    194 

Contract  No.  64    47,  203,  204,  205-6,  240 

Contract  No.  65    203, 204,  269 

Contract  No.  67    206,  208 

Contract  No.  76    191,  192 

Contract  No.  77    191,  192 

Contract,  Delaware  Ave.,  Tonawanda,  to  Niagara  river 209 

Hudson  river  improvement  by  United  States. 12-13 

Hydraulic  investigation  for 17 

Inspection  of  steel,  iron  and  metal 14-15 

Lock  construction  16 

Maintenance 17,     19 

Oswego  canal: 

Contract  No.  10    46, 139-40,  182 

Contract  No.  35    46, 139, 140-1,  182 

Contract  No.  37    139 

Contract  No.  39    139 

Contract  No.  53    46, 139,  141,  182 

Park  sites,  recommendations 19 

Portions  under  contract 11-12 

Recommendations 18-19 

Record  for   190U 10-11 

Report  of  State  Engineer 9-19 

Report  on  stream  gaging 315 

Reports  of  division  engineers: 

Eastern  division   52-95 

Middle  division   130-44 

Western  division 189-211 

Residencies,  by  divisions: 

Eastern  division   52 

Middle  division   : 130-1 

Western  division 189-90 

Residencies,  reports: 

Champlain,  No.  1 52,  75-8 

Champlain,  No.  2 52,  78-92 

Champlain,  No.  3  52,  92-5 

Erie,  No.  1 52,  53-7 

Erie,  No.  2 52,  67-62 

Erie,  No.  3  52,  63-7 

Erie,  No.  4 52,  67-74 

Erie,  No.  5  131-4 
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Barge  canal —  {Continued)  : 

Residencies,  reports — {Continued)  :  page. 

Erie,  No.  6 135-7 

Erie,  No.  7  138 

Erie,  No.  8    189, 190-3 

Erie,  No.  9 193 

Erie,  No.  9-A   190,  193-6 

Erie,  No.  9-B    190, 196-203 

Erie,  No.  10-A    190, 203-6 

Erie,  No.  10-B    190, 20^-9 

Erie,  No.  11   190,  209-11 

Oswego,  No.  1 139^1 

Water-supply 142-4 

Status  of  work 10 

Water-power  development  18 

Water-supply : 

Contract  No.  50    142 

<^ontract  No.  51    142 

Contract  No.  55    47, 142-4,  182 

"  Barge  Canal  Bulletin,"  report  on 15-16 

Batten  kill,  Battenville,  Hudson  river,  gaging  station 508 

Battle  Island,  above  dam,  Oswego  river,  gaging  station 367 

Battle  Island,  below  dam,  Oswego  river,  gaging  station 366 

Battle  Island,  opposite,  Oswego  river,  gaging  station 364-5 

Belgium,  highway  bridge,  Seneca  river,  gaging  station 400 

Belgium,  near,  Gascon  reef,  Seneca  river,  gaging  station 399 

Binghajnton,  Court  street  bridge,  Chenango  river,  gaging  station 541-4 

Bingham  ton,   Washington   street  bridge,   Susquehanna   river,   gaging 

station 539-41 

Black  creek  at  Gray,  West  Canada  creek  basin,  rain  gage 475 

Black  creek.     {iSee  **  Waterhouse  creek,"  Oswego  river  basin.) 

Black  River  canal: 

Engineering  expenses,  ordinary  repairs 35, 166,  178 

Uninterrupted  navigation  127 

Black  river  drainage  basin: 

Description 338-9 

Gaging  stations: 

Felts  Mills,  Black  river 339-41 

(Moose  River  village.  Moose  river 341-3 

"  Blue  line  "  surveying  and  monumenting,  recommended 30 

Boards  and  commissions,  State  Engineer's  duties 7-8 

Boundary  lines  and  monuments,  State  Engineer's  duties 8,  23 

Boundary  lines.  State: 

Canada 23 

Connecticut 23, 24, 285-94 

Massachusetts 23 

New  Jersey 23 

Pennsylvania 23 
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Boundary  lines.  State —  (Continued)  :  page. 

Recommendations 23,     24 

Statistics 23 

Vermont 23,    24 

Bouquet  river,  Willsboro,  current-meter  measurement 324 

Braddock's  dam,  Oswego  river.     {See  "Battle  Island.") 

Brewerton,  highway  bridge,  Oneida  river,  gaging  station 384 

Bridge  designer,  report  of  tests  on  concrete  arches 268, 269-83 

Bridges : 

Buffalo,  Georgia  street 188,  235, 236,  266 

Bureau  of: 

Duties 22-3 

Engineering  expenses 36, 115,  119 

Report 266-8 

Cazenovia,  Mill  street 127, 175, 178,  266 

Rochester,  Allen  street 188, 189,  234,  236,  239,  266 

Rochester,  Lyell  avenue 188^,  234,  236,  237,  266 

Seneca  Falls,  Ovid  street 128, 175, 178,  266 

Syracuse,  North  Salina  street 128, 175,  178 

Utica,  Seneca  street 128, 176, 178,  266 

Waterford,  Mohawk  street 116,  119 

Buffalo,  Georgia  street  bridge 37,  188,  235,  236,  266 

Bureau : 

Bridges 22-3, 36,  266-8 

Hvdraulics 27,  313-552 

Land 263-5 

Burgoyne,  Fish  creek,  gaging  station 508 

Buskirk,  Hoosic  river,  gaging  station 502 

Butternut  creek,  near  Jamesville,  description  and  gaging  station 396-7 

Canada,  boundary  line 23 

Canadian  canal,  accident  at  Sault  lock 16 

Canadice  lake,  description  and  gaging  station  near  Hemlock 352-3 

Canajoharie,  Mohawk  river,  gaging  station 455 

Canal : 

Dutix»s  of  State  Engineer 7 

Maintenance 9 

Work  of  the  eastern  division 51 

Work  of  middle  division ' 127 

Work  of  the  western  division 187 

Canal,  Barge.     {See  "Barge  canal.") 

Canal  Board: 

Duties 8 

Power  pertaining  to  water-power  development,  recommendation.  19 

Canal  lock,  relic  at  Little  Falls,  recommendation 31 

Canal  Terminal  Commission,  duties  and  members 8, 14 

Canandaigua  outlet: 

Description 426-7 
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Canandaigua  outlet —  (Continued)  : 

Gaging  stations:  page. 

Alloway 427-9 

Canandaigua 429 

Canvassers,  State  Board  of,  duties 8 

Catskill  creek,  South  Cairo,  gaging  station 436 

Cattaraugus  creek,  current-meter  measurement  at  Gowanda 552 

Caughdenoy,  above  lock,  Oneida  river,  gaging  station 383 

Caughdenoy,  below  lock,  Oneida  river,  gaging  station 382 

Cayuga,  above  West  Mud  lock,  Seneca  river,  gaging  station 413-14 

Cayuga  and  Seneca  canal: 
Engineering  expenses: 

Ordinary  repairs  35,  166,  178 

Survey 37,  117,  119,  176-7,  178 

Gaging  stations 251 

Included  in  Barge  canal  system 13-14 

Report  on  survey 249-^2 

Report  to  Senate 243-8 

Routes: 

Cayuga  canal  249, 250 

Seneca  canal    259-1 

Seneca  river,  east  and  west  line 250-1 

Seneca  river,  north  and  south  line 251 

Survey 129,     249-52 

I'ninterrupted  navigation   127 

Cayuga,  below  West  Mud  lock,  Seneca  river,  gaging  station 413 

Cayuga    lake,    Ithaca,   gating    Btatinn 414-15 

Cayuga  lake,  water  records 129-30,  183 

Cazenovia  lake,  capacity 389 

Cazenovia,  Mill  street  bridge 36,  38,  175,  178,  179, 266 

Cement: 

Portland,  use  on  canals 9 

Report  of  tests 255-61 

Tests,  laboratory' 20 

Central  Bridge,  Schoharie  creek,  gaging  station 450 

Champlain  canal: 

Engineering  expenses: 

Barge  canal  construction 35,  105-8, 1 19 

Ordinary  repairs 35,  97,  119 

Portions  under  contract 12 

{See  also  "Barge  canal"  and  "Contracts.") 

Charting  of  streams  and  lakes,  recommended 17-18, 19 

Chemung  river,  description  and  gaging  statfon  at  Chemung 544-7 

Chenango  river,  description  and  gaging  station  at  Binghamton 541-4 

Chittenango  creek,  description  and  gaging  station  at  Chittenango. .      388-92 
Civil  Service  T^aw,  amendment  recommended 31 

Clyde  river: 

Description 422 
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Clyde  river —  (Continucfl)  : 

Gaging  stations:  page. 

Clyde 423 

Lyons 424 

Cohoes,  Mohawk  river,  gaging  station 441-2 

Commissions  an4  boards,  State  Engineer's  duties 7-8 

Concrete  arches,  tests  of,  report  268,  269-83 

Concrete,  use  on  canals 9 

Connecticut  boundary  line 23,  285-94 

Contents,  table  of    5 

Contracts : 

Barge  canal: 

Champlain  canal: 

No.  1 45,  78-81, 123 

No.  3 45,  81-4,  123 

No.  3-A ^ . .  84 

No.  7 45,  86, 123 

No.   15 45,  92-4,  123 

No.  16 45,  85-6, 123 

No.  25 46,  94-5, 124 

No.  26 46,  86-7, 124 

No.  27 46,  87-91,  124 

No.  32 46,  91-2,  124 

No.  68 46,  75,  76-8,  124 

No.  69 75 

No.  70 75,  76 

No.  71 75,  76 

No.  72 75,  76 

No.  73 75,  76 

No.  74 75 

Completed  during  the  year 38, 120 

Erie  canal,  easteim  division : 

No.  2 45,  53_4^  123 

No.  7 45, 123 

No.  8 45,  58,  60-1,  123 

No.  11 45,  64-6, 123 

No.  13 45,  68,  70, 123 

No.  14 45,  58-9,  65-7, 123 

No.  16 ; 46, 123 

No.  17  ... 45,  64-5, 123 

No.  18 45,  67,  68,  74, 123 

No.  20-A 46,  62,  67,  70, 123 

No.  20-B 45,  62,  63, 123 

No.  20<J ,   46,  62,  63, 123 

No.  20-D 46,  58,  62,  63, 124 

No.  29 46,  68,  73-4, 124 

'^^'  30 46,  68,  72-3,  74,  124 

No.  31 46,  67,  70-2,  74,  124 

No.  34 38. 120 
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Contracts —  (Continued)  : 

Barge  canal —  {Continued)  : 

Erie  canal,  middle  division:  page. 

No.  4 46,  131,  132-4, 182 

No.  4-A 131 

No.  5 46,  138, 182 

No.  7 45,  131,  134, 182 

No.  12 46,  135-6,  138, 182 

No.  13 45,  135,  136,  182 

No.  42 46,  131-2,  134,  182 

No.  43 131,  132, 134 

No.  44 131,  132,  134 

No.  45 46,  135,  136-7, 182 

No.  46 46,  138,  182 

No.  67 135,  137 

Erie  canal,  western  division: 

No.  6 47,  196-9.  240 

No.  7 45,  199,  240 

No.  9 47,  203,  204-5,  240 

No.   19 47.  200,  210-11,  240 

No.  21 196 

No.  23 47,  194,  196,  240 

No.  38 47,  194-5,  240 

No.  40 47,  206,  20^-9,  240 

No.  41 47,  195, 240 

No.  47 47,  190,  191,  192-3, 240 

No.  48   190,  191,   192 

No.  49 190,  191, 192 

No.  60 47,  196,  199-201, 240 

No.  61 47,  196,  202-3,  240 

No.  62 203,  204 

No.  63 194 

No.  64 47,  203,  204,  206-6.  240 

No.  65 203,  204,  269 

No.  66 47,  206-7, 240 

No.  67 206, 208 

No.  76 191, 192 

No.  77 191. 192 

Delaware  Ave.,  Tonawanda,  to  Niagara  river 209 

Oswego  canal: 

No.  10 46,  139-40, 182 

No.  35 46,  139,  140-1, 182 

No.  37 139 

No.  39 139 

No.  53 46,  139,  141, 182 

Pending,  September  30,  1909,  by  divisions: 

Eastern   division    45-6,  123-4 

Middle  division   45,  46-7, 182 

Western  division   45,  47, 240 
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Contracts —  {Continued)  : 

Barge  canal —  {Continued)  :  page. 

Portions  und«r  contract 11-12 

Water-supply : 

No.  50 142 

No.  51 142 

No.  55 47,  142-4, 182 

Cazenovia,  Mill  street  bridge,  completed 38, 179 

Highway  improvement,  completed,  to  Feb.  17,  1909,  by  divisions: 

Eastern  division  39,  120 

Middle  division   39-40,  145-64,  179-80 

Western  division 40,  212-26, 238 

Highway  improvement,  pending,  February  17,  1909,  by  divisions: 

Eastern  division   ' 41-3,  121-2 

Middle  division  ' 43-4, 181 

Rochester,  Allen  street  bridge,  pending  Sept.  30,  190f) 188,  189,  239 

Rochester,  Lyell  avenue  bridge,  completed 38,  188-9, 237 

Skaneateles  lake  outlet,  protection  wall,  completed 38, 179 

Special  works,  completed  during  year 38,  179,  237 

Syracuse,  Catharine  street  bridge,  pending  Sept.  30,  1909 182 

Syracuse,  North  Salina  street  bridge,  completed 38, 179 

Corinth,  Hudson  river,  gaging  station 521-2 

Court  of  Claims: 

Recommendation  concerning  : 21 

State  Engineer's  duties  and  work  for 8 

Surveys  for    20^21,  51,  129, 187 

Court  of    Claims,  surveys,  engineering  expenses: 

Eastern  division 37,  116, 119 

Middle  division    37,  177, 178 

Western  division    37,  235, 236 

Crocker's  Reef  dam,  Hudson  river,  gaging  station 514-15 

Cross  lake,  above,  highway  bridge,  Jordan,  Seneca  river,  gaging  station.  409-10 
Cross  lake,  water  records 129-30,  183 

Deerfield  reservoir,  near  Utica,  Mohawk  river  basin,  rain  gage 481 

DeGraff,  H.  W.,  Deputy  State  Engineer 32,  252,  260,  294 

Delaware  river  drainage  basin: 

Description 524-5 

Gaging  stations: 

Godeffroy,  Neversink  river   534-6 

Hancock,  East  branch,  Delaware  river 625-8 

Hancock,  West  branch,  Delaware  river 528-30 

Port  Jervis,  Delaware  river 531-3 

Rio,  Mongaup  river 537-8 

Delta,  above  dam,  Mohawk  river,  gaging  station 491-2 

Delta,  below  dam,  Mohawk  river,  gaging  station 490-1 

Delta,  near  lock  No.  7,  Mohawk  river,  gaging  station 489-90 

Depc»sitories,    fireproof,    recommended 29 


564 


Index, 


Division  engineer,  reports:  page. 

Eastern  division   49-124 

Middle  division  125-84 

Western   division    185-240 

Dolgeville,  East  Canada  creek,  gaging  station 456-8 

Drainage  areas.     (See  names  of  localities.) 

Dresden,  landing  and  pier: 

Engineering  expenses   37,  235,  236 

Survey 188 

Dunsbach  Ferry,  Mohawk  river,  gaging  station 442-4 

Durbamville    aqueduct,   engineering    expenses 36,  176,178 


Eagle  bridge,  Hoosic  river,  gaging  station 502-4 

East  Canada  creek,  Dolgeville,  gaging  station 456-8 

E^atern  division: 

Engineering  expenses.      {See  "Engineering  expenses.**) 

Engineer's  report    49-124 

Location 51 

Engineering  expenses: 

Eastern  division: 

Barge  canal  construction: 

Champlain  canal    35,  105-8,  1 19 

Erie  canal   35,  101-5,  119 

Head  office  account  35,  98-101, 1 19 

Bureau  of  bridges 36,  1 15,  1 19 

Cayuga  and  Seneca  canal  survey 37,  117,  119 

Court  of  Claims  surveys 37,  1 16,  1 19 

Hydrographic  survey    37,  118, 1 19 

Improvement  of  public  highways 36,  108-14,  1 19 

Maintenance  and  repairs  of  highways 36 

**  Money  system  **  repairs  of  highways 36,  114, 119 

Monuments  and  maps,  examination 37,  115, 119 

Ordinary  repairs: 

Champlain  canal    35,  97 

Erie  canal   35,  97 

Special    surveys    37 

Summary 37 

Topographic    survey    37,  1 17'-18 


Waterford,  Mohawk  street  bridge -.   37,  116 


119 
119 
119 
119 
119 
119 


Middle  division: 

Barge  canal  construction: 

Erie  canal   35,  166-9, 178 

Oswego  canal    35,  169-71, 178 

Cayuga  and  Seneca  canal  survey 37,  176-7, 178 

Cazenovia,  Mill  street  bridge 36,  175, 178 

Court  of  Claims  surveys 37,  177, 178 

Durbamville  aqueduct    36,  176, 178 

Improvement  of  public  highways 36,  171-4, 178 
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Engineering  expenses — {Continued) : 

Middle  division — {Continued):  page. 

^Maintenance  and  repairs  of   highways 36,  174, 178 

Ordinary  repairs: 

Black  River  canal   35,  166, 178 

Cajruga  and  Seneca  canal 35,  166, 178 

Erie  canal   35,  166, 178 

Seneca  Falls,  Ovid  street  bridge 36,  175, 178 

Special   surveys    37,  177, 178 

Special  work  36,  175-6, 178 

Summary 37, 178 

Syracuse,  North  Salina  street  bridge 36,  175, 178 

Utica,   Seneca  street  bridge 36,  176, 178 

Summary  of  State  by  divisions 37 

Western  division: 

Barge  canal  construction,  Erie  canal 35,  227-31,  236 

Buffalo,  Georgia   street   bridge 37,  235, 236 

Court   of   Claims   surveys 37,  235, 236 

Dresden  boat  landing  and  pier 37,  235,  236 

Improvement  of  public  highway? 36,  232-3,  236 

Keuka   lake   outlet,   lighthouse 37, 236 

Ordinary  repairs,  Erie  canal 35,  227, 236 

Rochester,  Allen  street  bridge 36,  234, 236 

Rochester,  Lyell  avenue  bridge 36,  234, 236 

Special  surveys  37,  235-6 

Special    works    36,  234, 236 

Summary 37,  236 

Erie  canal: 

Engineering  expenses: 

Barge  canal  construction 35,  101-5,  119,  166-9,  178,  227-31,236 

Ordinary  repairs 35,  97,  119,  165,  178, 227,  236 

Gaging  stations: 

Little  Falls 462 

Pendlelon,  change  bridge    431 

Rochester,  aqueduct   350 

Tonawanda,  Main  street  bridge 431-2 

Portions  under  contract 11-12 

Uninterrupted  navigation  127 

{See  also  "Barge  canal"  and  "Contracts.") 

Erieville   reservoir,   capacity 389 

Esopus  weir,  Olive  Bridge,  gaging  station 436-7 

Euclid,  Oneida  river  at  Schroeppers  bridge,  g^aging  station 379-80 

Fayetteville,  Limestone  creek,   gaging  station 393-4 

Felts  Mills,  Black  river,  gaging  station 339-41 

Fireproof  depositories,  recommended ' 29 

Fish  creek,  Burgoyne,  Hudson  river,  gaging  station 508 

Fish  creek,  Sylvan  Beaoh,  Oneida  lake,  gaging  station 385 
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Fonda,  Fultonville  bridge,  Mohawk  river,  gaging  station 453-4 

Fort  Edward,  Bridge  street,  Hudson  river,  gaging  station 517-18 

Fort  Edward,  International  Paper  Co/s  dam,  Hudson  river,  gaging 

station 518-20 

Fort  Edward,  mouth  of  Snook  kill,  Hudson  river,  gaging  station. . . .  516-17 

Fort  Hunter,  Schoharie  creek,  gaging  station 449 

Fort  Miller,  above  dam,  Hudson  river,  gaging  station 513-14 

Fort  Miller,  below  dam,  Hudson  river,  gaging  station 512-13 

Fort  Miller,  below,  Hill  street,  Hudson  river,  gaging  station 511-12 

Fort  IViiller,  mouth  of  Moses  kill,  Hudson  river,  gaging  station 515—16 

Fort  Montgomery,  Richelieu  river,  gaging  station 324-6 

Fort  Plain,  Mohawk  river,  gaging  station 455-6 

Fox  Kidge,  R,  R.  bridge,  Seneca  river,  gixging  station 411-12 

Fulton,  above  lower  dam,  Oswego  river,  gaging  station 369 

Fulton,  above  upper  dam,  Oswego  river,  gaging  station 370 

Fulton,  mouth  of  Waterhouse  creek,  Oswego  river,  gaging  station. . . .  368 

Fultonville  bridge,  Fonda,  Mohawk  river,  gaging  station 453-4 

Gaging  methods: 

Barge  canal  stations 315—16 

Cooperative  stations 316 

Current-meter  rating 317—18 

Current  meter«« 317—18 

Dams  and  mills 316-17 

Gages 316 

Rating  tables 319 

Readings 318-19 

Water-wheel 8,  turbine   317 

Gaging  of  streams: 

Accuracy  of  individual  current-meter  measurements 320 

Effect  of  diversion  for  canal 320 

Ice  conditions 317,  319^20 

^laximum  discharge 321 

Methods.      (See  "Gaging  methods.") 

Observers 321 

Report  on  313-552 

Report  on  cooperation  with  U.  S.  hydrographic  survey 26-7 

Sources  of  error 319-20 

(/S'ce  also  names  of  drainage  basins,  streams  and  localities.) 

Gaging  stations,  report  on.     (iS'ec  names  of  drainage  basins,  streams 
and  localities.) 

Ganargua  creek : 

Description 422 

Gaging  stations: 

Newark,  north  of 425 

Palmyra,  near   425—6 

Gascon  reef,  near  Belgium,  Seneca  river,  gaging  station 399 
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G«nesce  river  drainage  basin:  page. 

Description 344 

Drainage  areas   345 

Gaging  stations: 

Ballintine's  bridge,  Genesee  river 348-9 

Hemlock,  Canadice  lake  outlet 362-3 

[Mt.  3kIorris,  Grenesee  river 350-2 

Rochester,  Elmwood  avenue,  Genesee  river 346-8 

Geneva,  above  regulation  works,  Seneca  river,  gaging  station 421-2 

Geneva,  below  regulation  works,  Seneca  river,  gaging  station 420-1 

Geological  Survey,  U.  S.: 

Cooperation  with 8 

Report  on  cooperative  stream  gaging 315 

Report  on  cooperative  topographic  survey 307-1 1 

Glens  Falls,  above  feeder  dam,  Hudson  river,  gaging  station 521 

Godeffroy,  Neversink  river,  gaging  station 634-C 

Gowanda,  Cattaraugus  creek,  current-meter  measurement 552 

Graefenburg  hydrophysieal  station,  near  Utica,  Mohawk  river  basin.  4S1 

Grant,  near  Twin  Rock  bridge.  West  Canada  creek,  gaging  station . .  472-5 
Grant,    near    Twin    Rook    bridge.    West    Canada    creek    basin,    rain 

gage 465,  475,  477 

Gray,  Black  creek.  West  Canada  creek  basin,  rain  gage 475 

Hancock,  East  branch,  Delaware  river,  gaging  station 525-8 

Hancock,  West  branch,  Delaware  river,  gaging  station 528-30 

Head  office  account,  Barge  canal  construction,  engineering  expenses 

35,  98-101,  119 

Hemlock,  Canadice  lake  outlet,  gaging  station 352-3 

Herkimer,  Mohawk  river,  gaging  station 462—4 

Herkimer,  near,  Kast  bridge.  West  Canada  creek,  gaging  station...  465-7 
Higbie-Armstrong  law.     {Hec  **  Improvement  of  public  highways.'') 

Highway  Commission: 

Transfer  of  work  to 19,  96,  127,  187 

Work   for   20,  255 

Highway  improvement.     (aSVc  'improvement  of  public  highways.") 

Hinmansville  bridge,  Oswego  river,  gaging  station 374 

Hoffmeister,  West  Canada  creek  basin,  rain  gage 46.),  47.),  476 

Honnedaga,  West  Canada  creek  basin,  rain  gage 465 

Hoosick  Falls,  Hoosic  river,  gaging  station 504-5 

Hoosic  river  drainage  basin: 

Description 501-2 

Gaging  stations: 

Buskirk.  Hoosic  river 502 

Eagle  Bridge,   Hoosic   river 502-4 

Hoosick  Falls,  Hoosic  river 504-5 

Horseshoe  dam,  above  site  of,  Oswego  river,  gaging  station 373 

Horseshoe  dam,  below  site  of,  Oswego  river,  gaging  station 372 

Hudson  river  canalization,  Federal  improvement,  recommended 12-1.1,  19 
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Hudson  river  drainage  basin:  page. 

Description 433 

{8ee  also  "  Upper  Hudson  drainage  baf«in/'  **  Lower  Hudson  drain- 
age basin  "  and  '*  Mohawk  river  drainage  basin.") 

Hydraulic  investigation  for  Barge  canal 17 

Hydraulics,  bureau  of 27 

Hydrographic   survey,   engineering  expenses 37 

Hydrophysical  station.     (*fec  **Graefenburg  hydrophyMieal  station.") 

Improved  public  highways,  maintenance  and  repairs,  eastern  division     36,  119 

Improvement  of  public  highways: 

(For  names  of  roads,  see  *'  Improvement  of  public  highways,  Con- 
tracts completed,  and  Contracts  pending."  Roads  completed  be- 
fore current  year  not  indexed  by  name.) 

Contracts  completed: 

Broome  countv: 

Conklin,  No.  421 39,  152-3,  180 

Lisle-Center  Lisle,   No.  445 39,  155, 180 

Maine  road,  No.  374 39,  150,  180 

I'nion-Maine,  No.  275   39,  146, 179 

Vestal,  No.  420 39.  152,   180 

Cattaraugus  county: 

Orleans-Allegany,  sections  1   and  2,  No.  601 40,  222.  238 

Portville-Olean,   section  2,   No.   731 40,  225,  23d 

Cayuga  county: 

Auburn-Elbridge,  No.  592 39,  160.  180 

Aubum-<Seneca  Falls,  section  1,  No.  590 39,  159,  180 

Fleming,  No.  384 39,  151-2,  180 

Moravia-Niles,  No.  591 39,  159-60,  180 

Chautauqua  county: 

Falconer-Kennedy,  No.  698 40,  224,  238 

Chemung  county: 

Hor8eheadsr-a)rning,    No.    358 40,  214,  238 

Wellsburg,    No.    355 40,  213,  238 

Chenango  county: 

Norwich -Kings  Settlement.  No.   597 40.  161,  180 

Norwich-Preston,   No.   598 40,   161-2,  180 

Norwich-South  New  Berlin,  section  1,  No.  596...   40,  160-1,  ISO 

Cortland  county: 

Cortland-Homer,    No.    208 39,  179 

Harford,  No.  379 39,  150-1,  180 

Homer-TuUy.  section  1,  No.  510 39.  157,  180 

State  road,  Homer,  No.  380 39,  151,  180 

Dutchess  county: 

Poughkeepsie-Pleasant    Valley,    No.    649 39,  120 

Erie   county : 

Alden-Town  line,  Clinton  street-Marilla,  No.  529.   40,  220,  238 
Baae  Line-Grand  Island,  section   1,  No.  530 40,  220,  238 
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Improvement  of  public  highways — (Continued): 
Contracts  completed — {Continued): 

Erie  county — (Continued):  page. 

Base  Line>6rand  Island,  section  2,  No.  531 40,  221,  238 

238 
238 
238 
238 
238 
238 
238 


Base  Line-Grand  Island,  section  3,  No.  532 40,  221 

Clinton  street,  section  1,  No.  371 40,  214 

Ginton   street,   section    2,    No.    372 40,215. 

Goodrich,  No.  373 40,  215 

Lawton-Gowanda,    No.    525 40,  219, 

North  Collins-Lawton,  No.  624 40,  219, 

Skinnersville-New  Home  Bridge,  No.  5fi4 40,  221 

Jefferson  county: 

Adams-Henderson,   section   2,  No.   234 39,  170 

State,  section  2,  No.  426 39,  153,  180 

VVatertown-Carthage,  section  3,  No.  428 39,  153-4,  180 

Madison  county: 

Chittenango-Oneida,  section  2,  No.  720 40,  163-4,  180 

C;eorgetown,  No.  339 39,  149,  180 

Syracuse  turnpike.  No.  337 39,  148,  179 

Monroe  county: 

Buffalo,  section  3,  No.  402 40,  217,  238 

Chili,  section  1,  No.  254 40,  212,  238 

Chili,  section  2,  No.  255. 40,  212,  238 

Church vi  lie-Riga,  No.  403 40,  217,  238 

Clover  street,  section   1,  No.  294 40,  213,  238 

aover    street,    section    2,    No.    474 40,218,238 

Latte,  No.  399   40,  216,  238 

Niagara  county: 

Lewi&ton-Dickersonville,    No.    617 40,  223-4,  238 

North  Tonawanda-Sanborn,  No.  643. . 40,  224,  238 

Oneida  county: 

Augusta,  Augusta  section,  No.  368 .39,  149-50,  180 

Augusta,  Lowell  and  Spencer  sections.  No.  438..   39,  154-5,  180 

Mohawk  river,  Rome  section.  No.  660 39,  158,  180 

Kome-Northwestern,  section  1,  No.  .501 39,  158-9,  180 

I  tica-Bridgewater,  No.  559 39,  157,  180 

Utica-Oneida  (^astle,  section  1,  No.  271 39,  145,  179 

Onondaga  county: 

Elbridge,    No.    487 39,  156-7 

Skaneateles-Hamilton,  No.  330 39.  147,  179 

Skaneatele^-Spatford,  No.  431 39,  154,  180 

Skanea teles.    West    Lake,    sections    1,    2    and    3,    No. 
486 39,  156,  180 

« 

Ontario  county: 

Manchester-Clifton  Springs,  No.  607 40,  222-3,  238 

Phelps-Clifton    Springs,    No.    608 40,  223,  238 

West   Bloomfield-Honeoye   Falls,    No.   485 40,  218,  238 
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improvement  of  public  highways — (Continued): 
Contracts  completed — (Continued) : 

Orange  county:  pj^^ge. 

Craigville,  undergrade  <ro88ing,   No.    154-B 39,  120 

Orleans  county: 

Five  Oornerrt-Kuckvillo,  section  2,  No.  3S7 40,  21G,  238 

Oswego  county: 

Granby,   No.   653 40,  163,  180 

Syracuse-Watertown,  No.  278 39,  146-7,  179 

West  Oswego  river,    No.   279 39,  147,  179 

Seneca  county: 

JSeiUK'a  river,  north  side,  No.  273 39,   Ho-O,   179 

Steuben   county: 

Big  Flatw-(iibson,  No.   742 40,  225,  238 

Tompkins  county: 

Catskill  turnpike,  section  2,  No.  338 39,  149,  179 

Cayuga  Heights,  No.  336 39,  148,   179 

Cayuga  lleiglits-llanshaw  Corners*.  No.  606 40,  162,   180 

Trumansburg-ltliaca,  No.  616 40,  162-3,  180 

VVyckott*,  No.  455 39.  155-6,   ISO 

Contracts  completed  during  year,  by  divisions: 

Eastern  division 39,   120 

Middle  division 39-40,  145-04,  179-80 

Western  division 40,  212-26,  238 

Contracts  pending,  February   17,   1909: 
Albany  county: 

Indian   Fields-Donnansville,   No.    646 42,  122 

Troy-Scheneotady,   section   3,   No.   604 42,  122 

Troy-iSchenectady,    section   4,    No.   630 42,  122 

Cayuga  county: 

Aubum-Owasco,    No.   614 44,  181 

Cato-M<'ridian-Baldwinsville,    No.    684 44,  18 1 

Chenango  county: 

Smyrna-Otselic,    No.    699 44,  181 

Clinton    county: 

Champlain-Perrys    Mills,    No.    652 42,   122 

Columbia  county: 

Hudson-Hollowville,    No.    650 42,  122 

Cortland  county: 

Cortland-Dryden,  section  2,  No.  535 43,  181 

Homer-Tully,  section  2,  No.  595 44,  181 

McGrawville,   No.   378 43,  181 

State  road,  Scott,  No.  381 43^  181 

Delaware  county: 

Delhi-Blooraville,   No.    747 43,  122 
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Improvement  of  public  highways — {Continued): 

Contracts  pending,  February  17,  inOJ> — (Continued)  : 

Dutchess  county:  paoe. 

Tawling-Dover  town  line,  Xo.  1U2 42,  122 

Wicopee-Beekman,   Xo.   627 42,  122 

Essex   county: 

Aiden  Lair-Newcomb,  aection  2,  Xo.   756 43.  122 

Taylor-Schroon  I^ke  village,  Xo.  745 43,  122 

Franklin  county: 

Malone-Ft.    Covington,   section   2,  X'o.   702 42,  122 

Fulton  county: 

Johnstown-Broadalbin,   section   2,   Xo.   543 41,  121 

Mayfield-Xorthville,   section   2,    Xo.    541 41,  121 

Greene  countv: 

Gi-eenville-Coxsackie,   section   1,  Xo.  796 43,  122 

Greenville-Coxsackie,    section    2,    X^^o.    719 42,  122 

Hamilton  county: 

Lake  Pleasant-Speculator,   Xo.   277 41,  121 

Herkimer   countv: 

ft 

Manheim-Center   Salisbury,   Xo.   463 41,   121 

Old    Forge-McKeever,   Xo.    462 41,   121 

Salisbury  Center-Stratford,  Xo.  464 41,  121 

Jefferson  county: 

Red  wood- Alexandria    Bay,    section    2,    Xo.    236 43.  181 

Watertown-Theresa,    section    3,    Xo.    423 43,  181 

Montgomery  county: 

Canajoharie-Sharon    Springs,    section    2,    Xo.    347 41,  121 

Canajoharie-Sprout   Brook,  Xo.   345 41,  121 

Sprakers-Rural    (irove,   section    1,   Xo.   304 41,  121 

Spraker.s-Rural   Grove,   section  2,   Xo.   346 41,  121 

Xassau  county: 

Willcts-East  Williston-Westbury   Pond,   Xo.  547 42,  121 

Oneida  county: 

Rome-Xorthwestern,   section  2,   Xo.    5C2 44,  181 

Rome-Taberg.    Xo.    563 44.  181 

Onondaga  county: 

Belle  Isle,  Xo.  488 43,  181 

Cicero-South   Bay,   Xo.   452 43,  181 

Coleman   Hill,   section   1,   Xo.  'M'y 43,  181 

Oollamer,    Xo.    348 43,  181 

East  Lake,  section  2,  Xo.  293 43,  181 

West  Lake,  section  2,  Xo.  292 43,  181 

Orange  county: 

Hyland  Mills-Monroe,  Xo.  413 41,  121 

Port  Jervis-^ullivan  county  line,  section  1,  Xo.  412...  41,  121 

West   Point-Cornwall,    No.    411 41,  121 
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Improvement  of  public  highways — (Continued): 

Contracts  pending,  February  17,  1D09  —  {(Xutinmd) : 

Oswego  county:  page. 

Minetto-Fulton,   No.   451    43,  181 

Phoenix-Pennellville,   No.   450 43,  181 

Otsego  county: 

Kdmest on-West  Burlingtoii-Kelsey  Comers,  No.  677...   42,  122 

Milford    Center-Mil  ford,    No.    674 42,  122 

Utego-Oneonta,  No.  075 42,  122 

Richaeld   Springs-Schuyler  Lake,   No.   784 43,  122 

Sidney-Unadilla,  No.   708 42,  122 

Putnam  county: 

Carmel-Kent,  No.  570 42,   121 

Towners  Comers-Oounty  line,  No.  585 42,   121 

Rensselaer  county: 

Schodack  Center-Nassau,  No.  536 41,  121 

Spring  Ave.,  Troy-Poestenkill,  No.  571 42,  121 

Troy-Speigletown,  No.  504 41,  121 

Rockland  county: 

Monsey-Egypt   Comers,   No.   690 42,   122 

Saratoga   county: 

Saratoga-Gansevoort,  No.  442 41,   121 

Schenectady  county: 

South  Sclienectady-Mariaville,  No.  7SS 43,  122 

Seneca  county: 

Reservation,  Fayette  section,  No.  320 43,  181 

St.  Lawrence  county: 

Massena-Waddington,  sections  1,  2,  3  and  4,  No.  521..  43,  181 

Ogdensburg-Canton,  section   1,   No.  732 44,  181 

Ogdensburg-Canton,   section   2,   No.    733 44,  181 

Suffolk  county: 

Huntington-Amityville,    No.    794 43,  122 

Sullivan  county: 

Jefferson ville-Kenoza   Lake-Fosterdale,    No.   795 43,  122 

Tompkins  county: 

Oatskill    turnpike,   No.   483 43,  181 

Warren  county: 

North  Creek-County  Line,  No.  736 43,  122 

Washington  county: 

Whitehail-Ft.  Ann  town  line,  No.  723 42,  122 

Westchester   county : 

Amawalk-Woods  Bridge,   No.   769 43,  122 

Goldens  Bridge-Turk  Hill,  No.  770 43,  122 

Ossining-Kitchawan,    No.    768 '. 43,  122 

Contracts  pending  February    17,   1909,   by  divisions: 

Eastem    division    41-3,  121-2 

Middle   division   43-4,  181 
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Improvement  of  public  highways — (Continued): 

Engineering  expenses.    (*See  '^Engineering  expenses/')  page. 

Recapitulation   by   counties,   middle  division 164 

Report  of  State  Engineer 19 

Reports  of  division  engineers: 

Eastern  division   96 

Middle  division 145-64 

Western   division    212-26 

Transfer  of  work  to  Highway  Commission 19 

Work  of  eastern  division 61 

Work  of  middle  division 127 

Work  of  western  division 187 

Indian  Lake  village,  Indian  river,  gaging  station 524 

Iron  used   on  canals,  inspection   of 14-15 

Ithaca,  CajTiga  lake,  gaging  station 414-15 

i 

Jack's  reef,  above,  Jordan,  Seneca  river,  gaging  station 407-8 

Jack's  reef,  at  foot  of,  Memphis,  Seneca  river,  gaging  station 407-8 

JamesviJle,  near.  Butternut  creek,  gaging  station 396-7 

Jordan,  above  Jack's  reef,  Seneca  river,  gaging  station 408-9 

Jordan,  at  highway  bridge  above  Cross  lake,  Seneca  river,  gaging 

station 400-10 

Kast  bridge,  near  Herkimer,  West  Canada  creek,  gaging  station. . . .  465-7 

Kenwood,   Oneida   creek,  gaging  station 386-8 

Keuka  lake   outlet,   lighthouse 37,  188,  236 

Kinderhook   creek,  Rossman,  gaging  station 434-5 

i 
Lake  Champlain  drainage  basin: 

Description 322-3 

Drainage   area   323-4 

Gaging  stations: 

Au  Sable  Forks,  Au  Sable  river 32*4 

Fort   Montgomery,   Richelieu   river 324-6 

Flattsburg,  near,  Saranac  river 329-31 

Willsboro,   Bouquet   river 324 

Lake  Ontario  drainage: 

Description 388 

{See  also  "Black  river  drainage  basin,"  ''Genesee  river  drainage  basin," 
"  Oswego-Oneida-Seneca  river  drainage  basin,"  and  "  Niagara  river 
drainage.") 

Lakes  and  rivers,  canalized,  charting  recommended 17-18 

Land  Board,  State  Engineer's  duties  and  work  for 8 

Land  Bureau: 

Recommendations   concerning    22 

Report 263-5 

Sale  of  State  lands 21 

Value  of   records    21 
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Landing  and  pier,  Dresden ]38,  235,  236 

Land  Office.  Board  of  Comniis'^ioners,  duties^ S 

Land  reconis,  value  of 21 

Landreth,  William  B.,  Special  Deputy  State  Knjriiieer 32,  260,  315 

Land   sales,  remedial   legislation  proposed 22 

Legislation   proposed,   Slate  Engineer's  duties 8 

Liberty  Mills,  Free  bridge,  Hudson  river,  gaging  station 509-1O 

Lighthouse,    Keuka    lake    outlet 37,  188, 236 

Limestone  creek: 

Description 392-3 

Gaging  stations: 

Fayetteville 303-4 

\fanlius 395-6 

Little  Falls,  above  State  dam,  Mohawk  river,  gaging  station 460-2 

Little  Falls,  lower  dam,  Mohawk  river,  gaging  station 458—60 

Little  Falls,  m-ar,  Krie  canal,  gaging  station 462 

Little  Falls,  preservation  of  historic  lock  and  bridge  recommended..  31 

Liverpool,  Mud  lock,  near  Long  Branch,  Seneca  river,  gaging  station.  400—1 

LiverpiX)l,  Onondaga  outlet,  near  Ijong  Branch,  gaging  station 402 

Lock  construction,  a  feature  of 16 

Long  Branch,  Liverpool.  Mud  lock.  Seneca  river,  gaging  station 400-1 

Long  Branch,  Liverpool,  Onondaga  outlet,  gaging  station 402 

Lower  Hudson  river  drainage  basin: 

Description 434 

Gaging  stations: 

Olive  Bridge,  Esopus  creek,  at  weir 436-7 

BoiHcndale.    Hondout  crtH'k    437—8 

Rosi»nian,    KinderhcHik    creek 434— o 

South  Cairo,  Catskill  creek 436 

Lunacy  Commission,  surveys  for 30 

Lyons,   Clyde   river,   gaging   station 424 

Maintenance  and  repairs  of  improved  public  highways.    (Sec  '*  Imjiroved 
public  highways,  maintenance  and  repairs.") 

Maintenance,  Barge  canal,  Stiite  Engineer's  report 17 

Maintenance,   canal,  State  Engineer's   report 9 

Manlius,  Limestone  creek,  gaging  station 395-6 

Mas.«iachusett9,   boundary   line    23 

!Massena    Springs,   Raquette   river,   gaging   station 334-7 

Mechanicville,  above  Powder  Co.*s  dam,  Hudson  river,  gaging  station.  497-S 

Mechanicville,  below  Power  Co.'s  dam,  Hudson  river,  gaging  station.  496-7 

Meclianicvilh%  B.  &  M.  R.  R.  bridge,  Hudson  river,  gaging  station..  500-1 

Mechanicville,  Toll  bridge,  Hudson  river,  gaging  station 499 

Mechanicville.  West  Va.  Pulp  and  Paper  Co.'s  mill,  Hudson  river, 

gaging    station    499-500 

Medina   aqueduct,   report   concerning 269 

Memorial  of  early  canal  navigation,  report 303-6 

Memphis,  foot  of  Jack's  reef,  Seneca  river,  gaging  station 407-S 
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Metal  used  on  canal?,  inspection  of 14-15 

Middleburg,  Schoharie  creek,  gaging  station 451-2 

Middle  division: 

Engineering  expenses.     {See  "Engineering  expenses.") 

Engineer's  report   125-84 

Minetto,  above  dam,  Oswego  river,  gaging  station 363 

]Minetto,  below  dam,  Oswego  river,  gaging  station 362 

Mohawk  river  drainage  basin: 

Description 438-9 

Gaging  stations: 

Canajoharie,   Mohawk   river    455 

Central  Bridge,  Schoharie   creek 450 

Cohoes,  Mohawk  river    441-2 

Delta,  above  dam,  Mohawk  river 491-2 

Delta,  below  dam,  Mohawk  river 490-1 

Delta,  near  lock  Xo.  7,  Mohawk  river 489—90 

Dolgeville,   East  Canada  creek 456-8 

Dunsbach    Ferry,    Mohawk    river 442-4 

Fonda,  Fultonvillc  bridge,  ^lohawk  river 453-4 

Fort   Hunter,    Schoharie   creek 449 

Fort   Plain,    Mohawk   river 455-6 

Herkimer,  Mohawk  river   462-4 

Kast  bridge,  near  Herkimer,  West  Canada  creek 405-7 

Little  Falls,  above  State  dam,  Mohawk  river 460-2 

Little  Falls,  Erie    canal    462 

Little  Falls,  lower   dam,  Mohawk   river 458-60 

^liddleburg,   Schoharie  creek    451-2 

Poland,    West    Canada    creek 468-9 

Poweirs  bridge,  near  Stittville,  Mine-Mile  creek 481-3 

Prattsville,    Schoharie    creek 453 

Rexford   Flats,   ;Mohawk   river 445 

Rome,  above  State  dam,  Mohawk  river 483—5 

Rome,  below  State  dam,  Mohawk  river 483 

Rome,  Floyd  avenue,  Mohawk  river 485-6 

Rome,  near,  Ridge  Mills,  above  dam,  Mohawk  river 4i88 

Rome,  near,  Ridge  Mills,  below  dam,  Mohawk  river 486-7 

Schenectady,  Mohawk   river    446 

Trenton  Falls,  above  Morgan  dam,  West  Canada  creek 470 

Trenton  Falls,  above  Power  Co.'s  dam.  West  Canada  creek.  470-2 

Tribes  Hill,   Mohawk   river 446-7 

Twin  Rock  bridge,  near  Grant,  West  Canada  creek 472-5 

Utica,  Mohawk   river    479-80 

Waterford,  Mohawk  river    439-41 

W^ilmurt,  W'est  Canada  creek 478-9 

Rain  gages: 

Description 475 

Deerfield  reservoir,  near  Utica,  Mohawk  river  basin 481 
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Mohawk  river  drainage  ba8in (Continved) : 

Rain  gages —  {Continued) :  page. 
Graefenburg    hydrophyaical    stationi    near    Utica,    Mohawk 

river  basin   481 

Hoffmeister,  West  Canada  creek  basin 476 

North  lake,  near  Atwell,  West  Canada  creek  basin 477 

Savage  reservoir,  near  Utica,  Mohawk  river  basin 481 

Twin  Riock  bridge,  near  Grant,  West  Canada  creek  basin..  477 

**  Money  system  "  repair  of  highways,  engineering  expenses 36,  114, 119 

Mongaup  river  drainage  basin,  description  and  gaging  station  at  Rio.  536-S 

Monuments  and  maps,  examination,  engineering  expenses 37,  115, 119 

Monuments,   boundary.   State   Engineer's   duties 23 

Moose  river,  description  and  gaging  station  at  Moose  River  village.  341—3 

Moses  kill,  mouth  of,  near  Fort  Miller,  Hudson  river,  gaging  station.  515-16 

Mosquito  Point  bridge,  Port  Byron,  Seneca  river,  gaging  station....  410-11 

Mt.  Morris,  Genesee  river,  gaging  station 350-o2 

Mud  lock,  near  Long  Branch,  Liverpool,  Seneca  river,  gaging  station.  400-1 

Navigable    streams,    improvement    of    and    State    sovereignty    over, 

recommended 28-9 

Navigation,  closed  on  Oswego  canal 127 

Navigation,  uninterrupted  on  Black  River,  Cayuga  and  Seneca,  and 

Erie   canals    ! 127 

Neversink   river  drainage  basin,  description  and   gaging  station  at 

Godeffroy 534-6 

Newark,  north  of,  Ganargua  creek,  gaging  station 425 

New    Jersey,   boundary   line 23 

Niagara  river  drainage; 

Description 431 

Gaging  stations: 

Pendleton,  change  bridge,  Erie  canal 431 

Tonawanda,  Main  street  bridge,  Erie  canal 431-2 

Tonawanda,   Niagara   river    432 

Nine-Mile  creek,  Powell's  bridge,  near  Stittville,  gaging  station 481-3 

North  lake,  near  Atwell,  West  Canada  creek  basin,  rain  gage.. 465,  475,477 

Northumberland,  above  dam,  Hudson  river,  gaging  station 510-11 

Northville,  Sacandaga  river,  gaging  station 523 

Oak  Orchard,  above  dam,  Oneida  river,  gaging  station 381 

Oak  Orchard,  below  dam,  Oneida  river,  gaging  station 380 

Ogdensburg,  Oswegatchie  river,  gaging  station 331-3 

Olive  Bridge,  Esopus  weir,  gaging  station 436-7 

Oneida  creek,  description  and  gaging  station  at  Kenwood 386-8 

Oneida   river    drainage   basin.      {See  "Oswego-Oneida-Seneca   river 

drainage  basin.") 
Onondaga   creek,  description   and  gaging  station   at  Temple   street, 

Syracuse 401-4 

Onondaga  lake,  Syracuse,  gaging  station 403 

Onondaga  outlet,  near  Long  Branch,  Liverpool,  gaging  station 402 
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Ordinary  repairs  to  canals,  engineering  expenses.     (See  '^Engineering 

Expenses." ) 

Oswegatchie  river,  description  and  gaging  station  near  Ogdensburg.  331-3 

Oswego,  above  Curved  dam,  Oswego  river,  gaging  station 359 

Oswego,  above  High  dam,  Oswego  river,  gaging  station 361 

Oswego,  below  High  dam,  Oswego  river,  gaging  station 360 

Oswego  canal: 

Navigation  closed   127 

Portions    under    contract , 12 

(See  also  "Barge  canal"  and  "Contracts.") 

Oswego  Falls,  above  dam,  Oswego  river,  gaging  station 370 

Oswego-Oneida-Seneca  river  drainage  basin: 

Description 353-4 

Drainage  areas    354-7 

Gaging  stations,  Oneida  river  basin: 

Brewerton,  highway  bridge,  Oneida  lake 384 

Caughdenoy,  above  lock,  Oneida  river 383 

Caughdenoy,  below  lock,  Oneida  river 382 

Chittenango,    Chittenango    creek 880-92 

Fayetteville,    Limestone   creek 393-4 

Jamesville,  near.  Butternut  cret'k ., 396-7 

Kenwood,  Oneida  creek    386-8 

Manlius,   Limestone   creek    395-6 

Oak  Orchard,  above  dam,  Oneida  river 381 

Oak  Orchard,  below  dam,  Oneida  river 380 

Schroeppel's  bridge.  Euclid,  Oneida  river '379-80 

Sylvan  Beach,  Fish  creek 385 

Three  River  Point,  Oneida  river 378 

Gaging  stations,  Oswego  river  basin: 

Battle    Island,    above    dam 367 

Battle  Island,  below  dam 366 

Battle  Island,  opposite    364-5 

Fulton,   above  lower  dam    369 

Fulton,  above   upper   dam 370 

Fulton,  mouth  of  Waterhouse  creek 368 

Hinmansville    bridge    374 

Horseshoe  dam,  above  site  of 373 

Horseshoe  dam,  below  site  of 372 

Minetto,  above  dam    363 

Minetto,   below   dam    362 

Oswego,   above  Curved   dam 359 

Osw^ego.  above  High   dam 361 

Oswego,  below  High  dam 360 

Oswego  Falls,  above  dam 370 

Ox   creek,  at   mouth  of 37 1 

Phoenix,  above  dam   376 

Phoenix,  below  dam 375 

Gaging  stations,  Seneca  river  basin: 

Alloway,   Canandaigua   outlet 427-9 

19 
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Oawego-Oneida-Seneca  river  drainage  baBin —  {Continued): 

Gaging  stations,  Seneca  river  basin —  (Continued) :  page. 

Baldwinsville,  above  dam,  Seneca  river 405,  40G-7 

Baldwinsville,  below  dam,   Seneca  river 405-6 

Belgium,  highway  bridge,  Seneca  river 400 

Canandaigua,  Canandaigua  lake  and  outlet 429 

Cljde,  Clyde  river 423 

Fox  Ridge,  railroad  bridge,  Seneca  river 411-12 

Gascon  reef,  near  Belgium,  Seneca  river 399 

Geneva,  above  regulation  works,  Seneca  river 421—2 

Geneva,  below  regulation  works,  Seneca  river 420-1 

Ithaca,  Cayuga  lake 414-15 

Jordan,  above  Jack's  reef,  Seneca  river 408—9 

Jordan,  at  highway  bridge  above  Cross  lake,  Seneca  river.  409-10 

Long  Branch,  near  Liverpool,  Onondaga  outlet 402 

Lyons,  Clyde  river   424 

Memphis,  foot  of  Jack's  reef,  Seneca  river 407-8 

Mud  lock,  near  Long  Branch,  Liverpool,  Seneca  river 400-1 

Newark,  north  of,  Ganargua  creek 425 

Palmyra,  Ganargua  creek   425-0 

Port  Byron,  Mosquito  Point    bridge,  Seneca  river 410-11 

Seneca  Falls,  above  locks,  Seneca  river 417-18 

Seneoa  Falls,  below  lock  No.  6,  i^eneca  river 41G-17 

Seneca  Falls,  below  lock  No.  7,  Seneca  river 415-16 

Syracuse,  Onondaga  lake 403 

Syracuse,  Temple  street,  Onondaga  creek 403-4 

Waterloo,  above,  Seneca  river 419-20 

Waterloo,  below,  Sen«ca  river 419 

West  Mud  lock,  near  Cayuga,  above,  Seneca  river 413-14 

West  Mud  lock,  near  Cayuga,  below,  Seneca  river 413 

Willow  Glen,  Skaneateles  lake  outlet 430 

Oneida  lake  and  river: 

Description 353,  377 

Drainage  areas   354-5 

Water-gages,    locations    377 

Oswego  river: 

Description 353,  358 

Drainage  areas    357 

Water-gages,    locations    358 

Seneca  river: 

Description 353,  298 

Drainage  areas    353-7 

Water-gages,   locations    398 

Owego,  Susquehanna  river,  discharge  measurement 541 

Ox  creek,  mouth  of,  Oswego  river,  gaging  station 371 

Palmyra,  Ganargua  creek,  gaging  station 425-6 

Park  sites,  along  Barge  canal,  recommendation 19 

Pendleton,  change  bridge,  Erie  canal,  gaging  station 431 
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Pennsylvania,    boundary    line 23 

Phoenix,  above  dam,  Oswego  river,  gaging  station 376 

Phoenix,  below  dam,  Oswego  river,  gaging  station 375 

Plattsburg,  Saranae  river,  gaging  station 32{>-31 

Poland,  West  Canada  creek,  gaging  station 468-9 

Port  Byron,  Mosquito  Point  bridge,  Seneca  river,  gaging  station...  410-11 

Port  Jervis,  Delaware  river,  gaging  station 531-3 

Powell's  bridge,  near  Stittville,  Nine-Mile  creek,  gaging  station 481-3 

Prattsville,  Schoharie  creek,  gaging  station 463 

Protection  wall,  west  side  Skaneateles  lake  outlet 128 

Preservation  of  records,   recommended 29 

Prison  Commission,    survey  for 30 

Public  Works,  Department  of,  cooperation  with 51, 187 

Public  Works,  Superintendent  of,  work  of,  commended 9 

Rain  gages: 

Description 475 

Black  creek  at  Gray,  West  Canada  creek  basin 475 

Deerfield  reservoir,  near  Utica,  Mohawk  river  basin 481 

Graefenburg  hydrophysical  station,  near  Utica,   Mohawk   river 

basin 481 

Hoffmeister,  West  Canada  creek  basin 405,  475, 476 

Honnedaga,  West  Canada  creek  basin 465 

North  lake,  near  Atwell,  West  Canada  creek  basin 405,  475,  477 

Savage  reservoir,  near  Utica,  Mohawk  river  basin 431 

Trenton  Falls,  West  Canada  creek  basin 465, 475 

Twin  Rock  bridge,  near  Grant,  West  Canada  creek  basin . .  465,  475, 477 

Raquette  river,  description  and  gaging  station  at  Massena  Springs. .  334-7 

Recommendations : 

**  Blue  line,**  surveying  and  monumenting 30 

Boundary    lines.   State    23, 24 

Charting  of  streams  and  lakes  utilized  for  Barge  canal 17-18,  19 

Civil   service  amendment    31 

Comptroller*8    fund    for    surveys 31 

Court  of  Claims   21 

Fire-proof  depositories  for  records 29 

Hudson  river  caiialization,  for  Barge  canal 12-13, 19 

Land  Bureau   22 

Maintenance  of  Barge  canal 17, 19 

Navigable  streams,  improvement  of  and  State  sovereignty  over. .  28^9 

Park  sites  along  Barge  canal 19 

Records,   preservation  of 29 

Repair  of  historic  lock  and  bridge.  Little  Falls 31 

Surveys   for  State  departments 30 

Survey,  topographic   26 

Water-power  development  incidental  to  Barge  canal  construction.  18, 19 

Water  records  of  Cayuga  and  Cross  lakes  and  Seneca  river 129-30 

Weigh-lock  building^  Syracuse   130 
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JWonls.  pre}«ervati()ii  of,  recommended 29 

Red  House,   Allegheny  river,  f^^ing  staticm 549-51 

Reports: 

Bridge.**,   bureau    of    2G(>-8 

Cayuga  and  Seneca  canal  proposition.  State  Engineer's  report  to 

Senate • 243  -S 

t'ayuga  and  Seneca  canal  survey 24J)-o2 

Division   engineers: 

Kastcrn 49-124 

Midtlle 12r)-vS4 

Western 185-240 

Land   bureau    2(53-5 

Memorial  of  early  canal   navi^tion 303-6 

Nov   York-Connecticut   bouiidarv   line 28,5-04 

Kcsident  engineers.      {S(r  **  Harge  canal.  IlcKidcncic>.'') 

Sault    Stc.    Marie   canal    lock 295-3\>\ 

State   Engineer  and   Surveyor 7 

Stream   gaging    313-552 

Testing    laboratory     255-02 

Tests  of   concrete   arch:s 268,  269-83 

I '.  S.  topographic  survey 3t>7-l  1 

Ke?%i(lencies.    Hargc  canal.      {Sn   "  Hargc  canal,   I>sidencies.') 

Kexfonl   Flats,  Moiiawk  river,  gaging  statioTi 445 

Richelieu   river,  at   Fort   Montgomery,  gaging  station 324-6 

Ridge  Mills,  near  Rome,  above  dam.  Mohawk  river,  gaging  station..  488 

Ridge  MilN,  near  Rtune,  below  dam,  Mohawk  river,  gaging  station..  486-7 

Rio,  Mongaup  river,  gaging  station 537— S 

Rivers  Mild  lakis.  charting  o(  canalized,  lectmmiendied 17-18,  1!) 

Rochester,   Allen  street   bridge 36,   188,  189,  234,  23C,  239,266 

Rochester.  a<|ueduct,   Erie  canal,  gaging  station 350 

Rochester,   Elmwood  avenue,   gaging  staticm 203,  346-8 

Rochester,     LycH    avenue    bridge 36,38.188-0.234,236,237,260 

Rome,  above  State  dam,  Mcduiwk  river,  gaging  station 483-5 

Rome,  Indow  State  dam.  Mohawk  river,  gaging  station 483 

Rome.  Floyd  avenue,  Mohawk  river,  gaging  station 485-6 

Rome,  Ridge  ^lills,  al)«)ve  dam,  Mohawk  river,  gaging  station 488 

Rome.  Ridge  Mills,  below  dam,  Mohawk  river,  gaging  station 486-7 

Kondout   creek,  Roseiulale.  gaging  ptati<m 437-8 

Rosendale.  Hondout  creek,  gaging  station 437-8 

Rossman.  Kinderhook  creek,  gaging  station 434-5 

Sacandaga  river,  description  and  gaging  station  at  Northville 522-3 

Sand    tests,    report 261 

Saranae  river,  description,  drainage  areas  and  gaging  station  near 

Plattsburg 328-31 

Saratoga  lake  outlet.  Burgoyne.  Hudson  river,  gaging  station 508 

Saratoga  Reservation  Commission,  survey  for 30 
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SauH  Ste.  Marie  canal   lock,  report  of  inspection   of  an  accident..  295-301 

{Savage  reservoir,  near  L'tica,  Mohawk  river  basin,  rain  gage •.  481 

Savannah  P.  O.,  K.  R.  bridge  near  Fox  Ridge,  Seneca  river,  gaging 

station 411-12 

Schenectady,  Mohawk  river,  gaging  station 446 

Schoharie  ci^ek  drainage  basin: 

Description 448 

Di'ainage  areas 448 

Gaging  stations: 

Central  Bridge,  Schoharie  creek 450 

Fort  Hunter,  Schoharie  creek 449 

Middleburg,  Schoharie  creek 451-2 

Prattsville,    Schoharie   creek    453 

Schroeppel's  bridge,  Euclid,  Oneida  river,  gaging  station 379-80 

Schuylerville,  Hudson  river,  gaging  station 507-8 

Senate,  report  to,  on  Cayuga  and  Seneca  canal 243-8 

Seneca   canal.     {See  '*  Cayuga   and  i^eneca   canal.") 

Seneca  Falls,  above  locks,  Seneca  river,  gaging  station 417-18 

Seneca  Falls,  bch)w  lock  .No.  0,  S(»neca  river,  gaging  station 416-17 

Seneca  Falls,  below  lock  No.  7,  Seneca  river,  gaging  station 415-16 

Seneca  Falls,  Ovid  street  bridge 36,   128,    175,  178, 266 

Seneca    river    drainage    basin.     {Sec    '*  Oswego-Oneida-Seneca    river 
drainage  basin.") 

Seneca  river,   water    records 129-30,  183 

Sidney,  Susquehanna  river,  discharge  measurement 541 

Skaneateles  lake,  drainage  areas 430 

Skaneateles  lake  outlet,  west  side,  protection  wall 38,  128,  179 

Skaneateles  lake  outlet.  Willow  Glen,  gaging  station 430 

Snook  kill,  mouth  of,  near  Fort  Edward.  Hudson  river,  gaging  station  516-17 

South  Cairo,  Catskill  creek,  gaging  station 436 

Special  works: 

Contracts  completed 38,  179,  183 

Contracts  ^lending 188 

Description 127-9 

Engineering  expenses 36,  175-6,  178,  234, 236 

Slate  Arcliitect,  testing  for 20 

State   Engineer  and  Surveyor: 

Cooperation  with  U.  S.  Geological  Survey 8,  24-7,  307-11 

Department's  administration 32 

Duties    7-8,31 

Report 7 

Report  to  Senate  on   Cayuga  and  Seneca  canal 243-8 

State  highways 19 

Steel  used  on  the  canals,  inspection  of 14-15 

Stillwater,  below  dam,  Hudson  river,  gaging  station 505-6 

Stillwater,  highway  bridge.  Hudson  river,  gaging  station 506-7 

Stittville,  Powell's  bridge,  Nine-Mile  creek,  gaging  station 481-3 
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Ht.  Lawrence  river  drainage:  paoe. 

Deacription 322 

Drainage  area 322 

{See  aUo  "Oawegatchie  riyer,"  ''Raquette  river,"  ana  "Lake 
Ghamplain  drainage  basin.") 

Stone  bridge,  relic  at  Little  Falls,  recommendation 31 

(Stream  gaging: 

Report  on 26,  313-552 

{See  gaging  stations,  by  name,  for  details.) 

Surveys: 

Barge  canal: 

Erie  canal,  contract  No.  23 194 

Erie  canal,  contract  No.  63 194 

Erie  canal,  residency  No.  2 66-7 

£2rie  canal,  residency  No.  4 74 

Buffalo,  Georgia  street  bridge 37,  188,  235,  236 

Cayuga  and  Seneca  canal: 

Engineering  expenses 37,  117,  119,  176-7, 178 

Keport 129,  249^-52 

Comptroller's  fund  for,  recommended 31 

Court  of  Claims: 

Engineering  expenses 37,  116,  119,  177,  178,  235,  236 

Reports  .      20-21,  61,  129,  187 

Dresden  landing  and  pier 37,  188,  235,  236 

For  State  departments,  by  State  Engineer,  recommended 30 

Hydrographic,  cooperative : 

Engineering  expenses  37,  118, 119 

Report   26-7,315 

{See  names  of  streams,  basins  and  localities  for  details.) 

Keuka  lake  outlet,  lighthouse 37,  188,  235,  236 

Lunacy  Commission 30 

Mohawk  street  bridge,  Waterford 37,  116, 119 

Monuments  and  maps,  examination 37,  115,  119 

Prison  Commission 30 

Saratoga    Kesorvation  Commission 30 

fcJeneca  Falls,  Ovid  street  bridge 36,  128,  175,  178,266 

Topographic,  cooperative: 

Allotments 309 

Engineering  expenses 37,  117-18,  119 

Field  work 310 

Office  work 311 

Progress    to    date 310 

Recommendation 26 

Report 24-6,  307-11 

R6sum6    of    results 309-10 

U.  S.  Geological,  cooperation  with 8,  24-7,  307-11,  315 

Utica,  Seneca  street  bridge 36,  128,  176,  178, 266 

Susquehanna  river  drainage  basin: 

Description 538-9 


